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PROBLEM TO BE SOLVED: To provide a fuel cell 
system in which consumption energy to circulate an 
unused portion of hydrogen exhausted from a fuel 
cell stack to the fuel cell stack again can be 
suppressed. 

SOLUTION: The unused portion of hydrogen 
exhausted from the fuel cell stack 5 is stored in a first 
hydrogen reservoir 12. Stored amount of the first 
hydrogen reservoir 12 is detected based on detected 
values of a pressure sensor 13 and a temperature 
sensor 14, and when the stored amount reaches a 
first prescribed value, it is transported from the first 
hydrogen reservoir 12 to a second hydrogen reservoir 
17 by a hydrogen transporting pump 15. The 
hydrogen transported to the second hydrogen reservoir 17 is supplied to the fuel cell stack 
5 via a shut-off valve 16. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

An air supply means to supply air, 

A hydrogen supply means to supply hydrogen, 

A generation-of-electrical-energy means to generate electricity based on the air and hydrogen which 
were supplied, 

A first hydrogen storage means to store the intact hydrogen to be discharged from this generation-of- 
electrical-energy means, 

A second hydrogen storage means to store the hydrogen transported from the first hydrogen storage 
means, 

A hydrogen migration means to transport the hydrogen stored in the first hydrogen storage means to 
the second hydrogen storage means, 

The hydrogen flow rate control means which controls the flow rate of the hydrogen supplied to said 
generation-of-electrical-energy means from the second hydrogen storage means, 
A first hydrogen quantity-to-be-stored detection means to detect the hydrogen quantity to be stored 
in the first hydrogen storage means, 

It has a second hydrogen quantity-to-be-stored detection means to detect the hydrogen quantity to be 
stored in the second hydrogen storage means, 

Said hydrogen migration means is a fuel cell system characterized by starting migration for the 
second hydrogen storage means of the hydrogen stored in the first hydrogen storage means when the 
detection result of the first hydrogen quantity-to-be-stored detection means reaches the first 
predetermined value. 
[Claim 2] 

An air supply means to supply air, 

A hydrogen supply means to supply hydrogen, 

A generation-of-electrical-energy means to generate electricity based on the air and hydrogen which 
were supplied, 

A first hydrogen storage means to store the intact hydrogen to be discharged from this generation-of- 
electrical-energy means, 

A hydrogen migration means to transport the hydrogen stored in the first hydrogen storage means to 
said generation-of-electrical-energy means, 

It has a first hydrogen quantity-to-be-stored detection means to detect the hydrogen quantity to be 
stored in the first hydrogen storage means, 

Said hydrogen migration means is a fuel cell system characterized by starting migration for said 
generation-of-electrical-energy means of the hydrogen from which the amount of generations of 
electrical energy in said generation-of-electrical-energy means is a flow rate equivalent to idle 
operation, and was stored in the first hydrogen storage means when the detection result of the first 
hydrogen quantity-to-be-stored detection means reaches the first predetermined value. 
[Claim 3] 

The first hydrogen quantity-to-be-stored detection means or the second hydrogen quantity-to-be- 
stored detection means is a fuel cell system according to claim 1 or 2 characterized by detecting the 
pressure in the first hydrogen storage means or the second hydrogen storage means, and detecting 
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said hydrogen quantity to be stored respectively based on the relation of the pressure and hydrogen 
quantity to be stored which were calculated beforehand. 
[Claim 4] 

The first hydrogen storage means or the second hydrogen storage means is the configuration of 
having the moving-part material displaced according to a hydrogen quantity to be stored. The first 
hydrogen quantity-to-be-stored detection means or the second hydrogen quantity-to-be-stored 
detection means The fuel cell system according to claim 1 or 2 characterized by detecting the 
variation rate of said moving-part material in each, and detecting said hydrogen quantity to be stored 
based on the relation of the variation rate of said moving-part material and hydrogen quantity to be 
stored which were calculated beforehand. 
[Claim 5] 

The first hydrogen quantity-to-be-stored detection means, 

An amount detection means of consumption hydrogen to detect the amount of generations of 
electrical energy in said generation-of-electrical-energy means, and to detect the amount of hydrogen 
consumed with said generation-of-electrical-energy means based on this amount of generations of 
electrical energy, 

An amount detection means of supply hydrogen to detect the amount of hydrogen supplied to said 
generation-of-electrical-energy means, 

An amount detection means of migration hydrogen to detect the amount of hydrogen transported 

from the first hydrogen storage means, 
**** 

The fuel cell system according to claim 1 characterized by detecting the hydrogen quantity to be 
stored in the first hydrogen storage means based on the detection result of said amount detection 
means of consumption hydrogen, the detection result of said amount detection means of supply 
hydrogen, and the detection result of said amount detection means of migration hydrogen. 
[Claim 6] 

Said hydrogen migration means has an amount detection means of generations of electrical energy to 
detect the amount of generations of electrical energy in said generation-of-electrical-energy means, 
The fuel cell system according to claim 1 or 2 characterized by setting up the first predetermined 
value small, so that the detection result of this amount detection means of generations of electrical 
energy is large. 
[Claim 7] 

Said hydrogen migration means has a hydrogen temperature detection means to detect the hydrogen 
temperature in the first hydrogen storage means, 

The fuel cell system according to claim 1 or 2 characterized by setting up the first predetermined 
value small, so that the detection result of this hydrogen temperature detection means is high. 
[Claim 8] 

Said hydrogen migration means has a hydrogen humidity detection means to detect the hydrogen 
humidity in the first hydrogen storage means, 

The fuel cell system according to claim 1 or 2 characterized by setting up the first predetermined 
value small, so that the detection result of this hydrogen humidity detection means is high. 
[Claim 9] 

Said hydrogen migration means is a fuel cell system according to claim 1 or 2 characterized by 
stopping migration of the hydrogen stored in the first hydrogen storage means when the detection 
result of the first hydrogen quantity-to-be-stored detection means becomes below the minimum 
hydrogen quantity to be stored in the first hydrogen storage means. 
[Claim 10] 

After starting migration of the hydrogen stored in the first hydrogen storage means, said hydrogen 
migration means is a fuel cell system according to claim 1 or 2 characterized by stopping migration 
of the hydrogen stored in the first hydrogen storage means, when predetermined time progress is 
carried out. 
[Claim 11] 

Said hydrogen migration means is a fuel cell system according to claim 1 characterized by stopping 
migration of the hydrogen stored in the first hydrogen storage means when the detection result of the 
second hydrogen quantity-to-be-stored detection means becomes more than the maximum hydrogen 
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quantity to be stored of the second hydrogen storage means. 
[Claim 12] 

Said hydrogen migration means is a fuel cell system according to claim 1 or 2 characterized by 
transporting the hydrogen stored in the first hydrogen storage means by the fixed flow rate defined 
beforehand. 
[Claim 13] 

It is the fuel cell system according to claim 1 characterized by making said passage close for said 
passage in the case of open and others when said hydrogen flow rate control means has the 
configuration which opens and closes the passage between the second hydrogen storage means and 
said generation-of-electrical-energy means and the detection result of the second hydrogen quantity- 
to-be-stored detection means generates electricity with more than the minimum hydrogen quantity to 
be stored of the second hydrogen storage means, and said generation-of-electrical-energy means. 
[Claim 14] 

Said hydrogen flow rate control means is a fuel cell system according to claim 13 characterized by 
changing the opening of said passage based on the amount of generations of electrical energy of said 
generation-of-electrical-energy means when said passage is open. 
[Claim 15] 

Said hydrogen flow rate control means is the check valve which permits only the flow from the 
second hydrogen storage means to said generation-of-electrical-energy means in the passage 
between the second hydrogen storage means and said generation-of-electrical-energy means, or a 
fuel cell system according to claim 1 characterized by being at least one of the fixed diaphragm **s 
which set up the opening of said passage. 
[Claim 16] 

The fuel cell system according to claim 1 or 2 characterized by stopping supply of the hydrogen 
from said hydrogen supply means to said generation-of-electrical-energy means when the hydrogen 
transported from the first hydrogen storage means is sent to said generation-of-electrical-energy 
means and the amount of generations of electrical energy in said generation-of-electrical-energy 
means is below the amount of predetermined generations of electrical energy. 
[Claim 17] 

The maximum hydrogen quantity to be stored of the first hydrogen storage means is a fuel cell 
system according to claim 1 characterized by setting up more than the amount decided by the 
product with the longest duration of the maximum stream flow of intact hydrogen, and this 
maximum stream flow discharged from said generation-of-electrical-energy means. 
[Claim 18] 

The maximum hydrogen quantity to be stored of the first hydrogen storage means is a fuel cell 
system according to claim 2 characterized by setting up beyond the average of the intact hydrogen 
flow rate discharged from said generation-of-electrical-energy means between said hydrogen 
transfer-pump operating time, and the value decided by the product with said hydrogen transfer- 
pump operating time. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the fuel cell system equipped with the hydrogen circulation function which 
supplies again the intact hydrogen to especially be discharged from a fuel cell stack to a fuel cell 
stack about the fuel cell system generated based on air and hydrogen. 
[0002] 

[Description of the Prior Art] 

As a conventional fuel cell system which supplies again the intact hydrogen to be discharged from a 
fuel cell stack to a fuel cell stack, there is JP,9-213353,A (the 1st henceforth, conventional 
technique), for example. 
[0003] 

with this 1st conventional technique, recycling of the exhaust gas (it can set to this invention — intact 
— a part — equivalent to hydrogen) discharged from the fuel electrode of a fuel cell (equivalent to the 
fuel cell stack in this invention) is carried out using an ejector pump, it mixes with the fuel 
(equivalent to the hydrogen in this invention) newly supplied, and the technique supplied and 
generated to the fuel electrode of a fuel cell is indicated. 
[0004] 

moreover, in JP,7-240220,A (the 2nd henceforth, conventional technique), the technique of returning 
the residual hydrogen (it being able to set to this invention — intact — a part — equivalent to 
hydrogen) discharged from the body of a fuel cell (equivalent to the fuel cell stack in this invention) 
to the hydrogen supply line of the body of a fuel cell using a circulating pump is indicated. 
[0005] 

[Problem(s) to be Solved by the Invention] 

If a fuel is newly supplied to an ejector pump, the exhaust gas of the flow rate according to the flow 
rate (following supply flow rate) of the fuel supplied is sucked up by the ejector pump, it will recycle 
and will not be supplied to a fuel cell, especially, the fuel circulation system using an ejector pump 
as shown in the 1st conventional technique here will not need complicated control or energy, but 
recycling of an exhaust gas of it will become possible. 
[0006] 

However, there is a trouble that the exhaust-gas flow rate by which recycling is carried out 
depending on the change width of face of a supply flow rate falls with the property of an ejector 
pump proper. That is, an ejector pump has the property that the exhaust-gas flow rate by which 
recycling is carried out falls as a supply flow rate will separate from this rated value, if it designs so 
that the exhaust-gas flow rate by which recycling is carried out may be secured when it becomes 
rated value with a supply flow rate. 
[0007] 

If an ejector pump is designed by making the time of a supply flow rate being the maximum stream 
flow into rated value, generally exhaust-gas flow rate with a supply flow rate sufficient at the time of 
10% or less of low load driving of the maximum stream flow by which recycling is carried out is not 
obtained. On the contrary, if it designs so that the exhaust-gas flow rate to which recycling of the 
supply flow rate is carried out by 10% or less of the maximum stream flow may be secured, exhaust- 
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gas flow rate with a supply flow rate sufficient in the time of heavy load "operation near the 

maximum stream flow by which recycling is carried out will not be obtained. 

[0008] 

On the other hand, the approach using the circulating pump which solves the trouble of such an 
ejector pump and which is driven from the outside can be considered like the 2nd conventional 
technique as a plan. That is, by controlling the rotational frequency of a circulating pump, the flow 
rate of a circulating pump can be adjusted to arbitration, and is not directly influenced of a supply 
flow rate like an ejector pump, i.e., an operation situation. 
[0009] 

However, in order to be stabilized and to circulate residual hydrogen, it is necessary to adjust the 
flow rate of a circulating pump to compensate for change of a residual hydrogen content, and there is 
a possibility by constructing the complicated control system in consideration of degradation of the 
response delay of a circulating pump or control precision that the fall of dependability may arise. 
[0010] 

Moreover, it is necessary to always operate a circulating pump during a generation of electrical 
energy with a fuel cell, and the trouble that the endurance of a circulating pump falls is also 
produced. 
[0011] 

Furthermore, with a pump like a circulating pump, generally, when the effectiveness in a certain 
flow rate is max, since it becomes this below maximum, whenever it adjusts the flow rate of a 
circulating pump, operation at the maximum effectiveness point becomes impossible, and, as for the 
effectiveness in other flow rates, also has a possibility that the energy to consume may increase. 
[0012] 

that is, in a Prior art, it is discharged from a fuel cell stack — intact — a part — in case hydrogen is 
again supplied to a fuel cell stack, it circulates ~ intact — a part — there was a trouble that the fall of 
a hydrogen flow rate or the fall of dependability and endurance, and consumption energy increased. 
[0013] 

this invention was made paying attention to the above-mentioned trouble, and the place made into 
the purpose is discharged from a fuel cell stack — intact — a part — in case hydrogen is again supplied 
to a fuel cell stack, it is not concerned with an operation situation but circulates ~ intact — a part 
while securing a hydrogen flow rate, it is in offering the fuel cell system which dependability and 
endurance improve and can control the increment in consumption energy. 
[0014] 

[Means for Solving the Problem] 

An air supply means to supply air in order that invention according to claim 1 may attain the above- 
mentioned purpose, A generation-of-electrical-energy means to generate electricity based on a 
hydrogen supply means to supply hydrogen, and the air and hydrogen which were supplied, A first 
hydrogen storage means to store the intact hydrogen to be discharged from this generation-of- 
electrical-energy means, A second hydrogen storage means to store the hydrogen transported from 
the first hydrogen storage means, A hydrogen migration means to transport the hydrogen stored in 
the first hydrogen storage means to the second hydrogen storage means, The hydrogen flow rate 
control means which controls the flow rate of the hydrogen supplied to said generation-of-electrical- 
energy means from the second hydrogen storage means, A first hydrogen quantity-to-be-stored 
detection means to detect the hydrogen quantity to be stored in the first hydrogen storage means, It 
has a second hydrogen quantity-to-be-stored detection means to detect the hydrogen quantity to be 
stored in the second hydrogen storage means. Said hydrogen migration means When the detection 
result of the first hydrogen quantity-to-be-stored detection means reaches the first predetermined 
value, it is the fuel cell system which makes it a summary to start migration for the second hydrogen 
storage means of the hydrogen stored in the first hydrogen storage means. 
[0015] 

An air supply means to supply air in order that invention according to claim 2 may attain the above- 
mentioned purpose, A generation-of-electrical-energy means to generate electricity based on a 
hydrogen supply means to supply hydrogen, and the air and hydrogen which were supplied, A first 
hydrogen storage means to store the intact hydrogen to be discharged from this generation-of- 
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electrical-energy means, A hydrogen migration means to transport the hydrogen stored in the first 
hydrogen storage means to said generation-of-electrical-energy means, It has a first hydrogen 
quantity-to-be-stored detection means to detect the hydrogen quantity to be stored in the first 
hydrogen storage means. Said hydrogen migration means When the detection result of the first 
hydrogen quantity-to-be-stored detection means reaches the first predetermined value, the amount of 
generations of electrical energy in said generation-of-electrical-energy means is a flow rate 
equivalent to idle operation, and is the fuel cell system which makes it a summary to start migration 
for said generation-of-electrical-energy means of the hydrogen stored in the first hydrogen storage 
means. 
[0016] 

In order that invention according to claim 3 may attain the above-mentioned purpose, in a fuel cell 
system according to claim 1 or 2, the first hydrogen quantity-to-be-stored detection means or the 
second hydrogen quantity-to-be-stored detection means makes it a summary to detect the pressure in 
the first hydrogen storage means or the second hydrogen storage means, and to detect said hydrogen 
quantity to be stored respectively, based on the relation of the pressure and hydrogen quantity to be 
stored which were calculated beforehand. 
[0017] 

Invention according to claim 4 is set to a fuel cell system according to claim 1 or 2 in order to attain 
the above-mentioned purpose. The first hydrogen storage means or the second hydrogen storage 
means It is the configuration of having the moving-part material displaced according to a hydrogen 
quantity to be stored. The first hydrogen quantity-to-be-stored detection means or the second 
hydrogen quantity-to-be-stored detection means Let it be a summary to detect the variation rate of 
said moving-part material in each, and to detect said hydrogen quantity to be stored based on the 
relation of the variation rate of said moving-part material and hydrogen quantity to be stored which 
were calculated beforehand. 
[0018] 

Invention according to claim 5 is set to a fuel cell system according to claim 1 in order to attain the 
above-mentioned purpose. The first hydrogen quantity-to-be-stored detection means An amount 
detection means of consumption hydrogen to detect the amount of generations of electrical energy in 
said generation-of-electrical-energy means, and to detect the amount of hydrogen consumed with 
said generation-of-electrical-energy means based on this amount of generations of electrical energy, 
An amount detection means of supply hydrogen to detect the amount of hydrogen supplied to said 
generation-of-electrical-energy means, An amount detection means of migration hydrogen to detect 
the amount of hydrogen transported from the first hydrogen storage means, It **** and let it be a 
summary to detect the hydrogen quantity to be stored in the first hydrogen storage means based on 
the detection result of said amount detection means of consumption hydrogen, the detection result of 
said amount detection means of supply hydrogen, and the detection result of said amount detection 
means of migration hydrogen. 
[0019] 

In order that invention according to claim 6 may attain the above-mentioned purpose, in a fuel cell 
system according to claim 1 or 2, said hydrogen migration means has an amount detection means of 
generations of electrical energy to detect the amount of generations of electrical energy in said 
generation-of-electrical-energy means, and it makes it a summary to set up the first predetermined 
value small, so that the detection result of this amount detection means of generations of electrical 
energy is large. 
[0020] 

In order that invention according to claim 7 may attain the above-mentioned purpose, in a fuel cell 
system according to claim 1 or 2, said hydrogen migration means has a hydrogen temperature 
detection means to detect the hydrogen temperature in the first hydrogen storage means, and it makes 
it a summary to set up the first predetermined value small, so that the detection result of this 
hydrogen temperature detection means is high. 
[0021] 

In order that invention according to claim 8 may attain the above-mentioned purpose, in a fuel cell 
system according to claim 1 or 2, said hydrogen migration means has a hydrogen humidity detection 
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means to detect the hydrogen humidity in the first hydrogen storage means, and it makes it a 
run^a^to set u p J firs! predetermined value small, so that the detection result of tins hydrogen 
humidity detection means is high. 

Invention according to claim 9 makes it a summary for said ^^^^^^^ of 
migration of the hydrogen stored in the first hydrogen storage means, when the detection result oi 
3£ ^tity-to-be-stored detection means becomes below the nummum hydrogen 
quanuty to be Sored in the first hydrogen storage means in a fuel cell system according to claim 1 or 
2 in order to attain the above-mentioned purpose. 

£ that invention according to claim 10 may attain the above-mentioned ^^ s ^ 
hydrogen migration means carries out predetermined time progress, m a fuel cell system according 
to claim 1 or 2 it will make it a summary to stop migration of the hydrogen stored in the first 
hyologen storage means after starting migration of the hydrogen stored in the first hydrogen storage 



means. 



Kder that invention according to claim 1 1 may attain the above-mentioned purpose in a fuel cell 

i aS to claim 1 , said hydrogen migration means makes 
nf the hvdroeen stored in the first hydrogen storage means, when the detection result ot the secona 
^X^S^KHrtored detection means becomes more than the maximum hydrogen quantity 
to be stored of the second hydrogen storage means. 

Wler that invention according to claim 12 may attain the above-mentioned P^ ose '^ a a ^ U 

S^S^^^SSes electricity with more than the rmnimum hydrogen quantity to .be 
stored of mfsecond hydrojen storage means, and said ga^on^ec^-^ means, let it 
ofa sunZry to mak e y said passage close for said passage in the case of open and others. 

Wder that invention according to claim 14 may attain the above-mentioned purpose, in a foel cell 
" 6 aTctSngto^ Sahn 13, said hydrogen flow rate control means makes it a summary to change 

o^enTn^ ^ of said passage based on the amount of generations of electrical energy of said 
generation-of-electrical-energy means, when said passage is open. 

Snider that invention according to claim 1 5 may attain the above-mentioned purpose, in a fuel cell 
In order that ^venuon ; ace s hvdrogen flow rat e control means makes it a summary to be at 
22 one o ^toTlxed ^dlShkg^ * *s tS sete up the check valve which permits only the flow from 
m^on^ogen stoTa^e means to said generation-of-electrical-energy means, oi -the opemng of 
^d pSsage in the passage between the second hydrogen storage means and said generation-of- 
electrical-energy means. 

Invention according to claim 16 makes it a summary to stop supply of the hydrogen £°m *aid 
Seen supply means to said generation-of-electrical-energy means, when *e hydrogen 
nyorogou a yp, hvdroeen storage means is sent to said generation-of-electrical-energy 

^S^^^^^^ * - 2 and the amount of generations of electrical 
Sfe^ey in said Tgeneration-of-electrical-energy means is below the amount of predetermined 
generations of electrical energy, in order to attain the above-mentioned purpose. 

KL that invention according to claim 17 may attain the above-mentioned purpose, in a fuel cell 
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system according to claim 1, the maximum hydrogen quantity to be stored of the first hydrogen 
storage means makes it a summary to set up more than the amount decided by the product with the 
longest duration of the maximum stream flow of intact hydrogen, and this maximum stream flow 
discharged from said generation-of-electrical-energy means. 
[0031] 

In order that invention according to claim 18 may attain the above-mentioned purpose, in a fuel cell 
system according to claim 2, the maximum hydrogen quantity to be stored of the first hydrogen 
storage means makes it a summary to set up beyond the average of the intact hydrogen flow rate 
discharged from said generation-of-electrical-energy means between said hydrogen transfer-pump 
operating time, and the value decided by the product with said hydrogen transfer-pump operating 
time. 
[0032] 

[Effect of the Invention] 

If it is in invention according to claim 1, it is not concerned with the operation situation of a 
generation-of-electrical-energy means, i.e., the flow rate of the hydrogen supplied from a hydrogen 
supply means, but it becomes possible to supply certainly again the intact hydrogen to be discharged 
from a generation-of-electrical-energy means to a generation-of-electrical-energy means. 
[0033] 

Moreover, the need of a hydrogen migration means of making it always operating is lost, and 
serially, since unnecessary and simple control is sufficient also as the control according to the 
amount of hydrogen of an intact part, its dependability and endurance of a hydrogen migration 
means improve. 
[0034] 

furthermore, intact — a part — intact according to the operation situation of a generation-of-electrical- 
energy means, since it is possible to control the flow rate by the hydrogen flow rate control means in 
case hydrogen is again supplied to a generation-of-electrical-energy means — a part — the supply 
flow rate to the generation-of-electrical-energy means of hydrogen can be adjusted, and the 
controllability of the amount of generations of electrical energy of a generation-of-electrical-energy 
means improves. 
[0035] 

If it is in invention according to claim 2, it is not concerned with the operation situation of a 
generation-of-electrical-energy means, i.e., the flow rate of the hydrogen supplied from a hydrogen 
supply means, but it becomes possible to supply certainly again the intact hydrogen to be discharged 
from a generation-of-electrical-energy means to a generation-of-electrical-energy means. Moreover, 
the need of a hydrogen migration means of making it always operating is lost, and serially, since 
unnecessary and simple control is sufficient also as the control according to the amount of hydrogen 
of an intact part, its dependability and endurance of a hydrogen migration means improve. 
[0036] 

Moreover, since the flow rate by which the flow rate of the hydrogen by which, as for the amount of 
generations of electrical energy in a generation-of-electrical-energy means, the time of idle operation 
should be supplied to min, i.e., a generation-of-electrical-energy means, is equivalent to idle 
operation serves as min, the hydrogen of an intact part will be supplied by the minimum discharge 
which a generation-of-electrical-energy means takes with a hydrogen migration means. Therefore, 
the hydrogen supplied to a generation-of-electrical-energy means by the hydrogen migration means 
does not become superfluous with a generation-of-electrical-energy means, and it is not concerned 
with the operation situation of a generation-of-electrical-energy means, but becomes transportable to 
the generation-of-electrical-energy means of the hydrogen stored in the first hydrogen storage 
means. 
[0037] 

Furthermore, since the minimum flow rate equivalent to idle operation is sufficient as the flow rate at 
the time of transporting hydrogen with a hydrogen migration means, it can make small consumption 
energy by the hydrogen migration means. 
[0038] 

If it is in invention according to claim 3, it becomes possible by using a detectable pressure simply to 
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detect the hydrogen quantity to be stored of the first or second hydrogen storage means oertainly. 

to a hydrogen quantity to be stored. 

t° 0401 a- * n ^lairr, s it is the difference of the amount of supply hydrogen to a 

ST^SSK.^ he smref in the ftrs, hydrogen 



storage means. 



■say-*— ^^7^^^-^^^ 

energy in a g^eration-of-elecmcal ^ ge neration-of-electrical-energy means is 

first hydrogen storage means - early - S ^ intact hydrogen for the hydrogen 

biiTS^^^^ 

^eration-of-electrical-energy means to a generahon-of-eleetneal-energy means. 
&fnstprede— va^ew^ 

quantity to be stored of the first hydrogen storage means also ^'^^J^ -Led in the 

predetermined value small a W^C^n^^^Sofle S hydrogen for the 
first hydrogen storage means a rale early , and ^ P?^m ™ tews to reach to the maximum 
hydrogen quantity to be stored m the first hydr ogen s £**"£^> t ^generation-of-electrical- 
hydrogen quantity to be stored and by whmh . p ™^ y again the intact hydrogen 

^diXgeTS 
means. 

contains a steam ] a hydrogen migration means Start m^gra tion oi m ^ J for the 

hydrogen storage means a little .^^{*J^ *^2L lolSSi to the maximum 
hydrogen quantity to be stored in the fir ^ ^ogen s orage m enerat i 0 n-of-electrical- 
hydrogen quantity to be stored and ^^^^^^^ again the intact hydrogen 
TbfdiSgedS — K « generation-of-electrical-energy 



means. 



[° 045 1 ^- * ,,,;„,() cince it was made for a hydrogen migration means to stop 
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first hydrogen storage means, it becomes possible [ performing halt control of a hydrogen migration 
means to suitable timing ]. 

If iHsto invention according to claim 10, since it was made to stop migration of hydrogen after 
starting migration of hydrogen when predetermined time progress was earned out, a hydrogen 
migration means becomes possible [ simplifying control of a hydrogen migration means ]. 

If U^in invention according to claim 1 1, a hydrogen migration means Since it was made to stop 
migration of the hydrogen stored in the first hydrogen storage means when the detection result of the 
second hydrogen quantity-to-be-stored detection means became more than the maximum hydrogen 
quantity to be stored of the second hydrogen storage means, The hydrogen quantity to be stored of 
die second hydrogen storage means turns into the maximum hydrogen quantity to be stored, when it 
becomes impossible to store hydrogen more than this, a hydrogen migration means will stop 
migration of hydrogen, and it becomes possible to control a hydrogen migration means by suitable 
timing. 

If iHs 3 in invention according to claim 12, since it was made to transport the hydrogen stored in the 
first hydrogen storage means by the fixed flow rate defined beforehand, a hydrogen migration means 
can make small consumption energy by the hydrogen migration means by setting up so that it may 
become max by the flow rate of this regularity of the effectiveness of a hydrogen migration means. 
r0049] 

If it is in invention according to claim 13, a hydrogen flow rate control means It has the 
configuration which opens and closes the passage between the second hydrogen storage means and a 
generation-of-electrical-energy means. The detection result of the second hydrogen quantity-to-be- 
stored detection means When generating electricity with more than the mmimum hydrogen quantity 
to be stored of the second hydrogen storage means, and a generation-of-e ectncal-energy means, m 
the case of open and others, this passage is written as the configuration which makes this Passage 
close Hydrogen is stored in the second hydrogen storage means, and it is m the condition which can 
be supplied to a generation-of-electrical-energy means, and only when it is required to generate 
electricity with a generation-of-electrical-energy means, namely, to supply hydrogen to a g^ration- 
of-electrical-enerjy means, hydrogen is supplied to a generation-of-electncal-energy means from the 
second hydrogen storage means, and it is discharged from a generation-of-electrical-energy means- 
intact - a part ~ it becomes possible to supply hydrogen to a generation-of-electncal-energy means 
again to suitable timing. 

If iHsto invention according to claim 14, it sets to claim 13. A hydrogen flow rate control means 
When passage is open, on the concrete target which has further the configuration which makes 
opening of passage adjustable, and changes the opening of passage based on the amount ot 
generations of electrical energy of a generation-of-electrical-energy means It writes as the 
configuration which enlarges this opening, so that the amount of generations of electrical energy of a 
^S^^lecttical-eLgy means is large and the flow rate of the hydrogen which a generaUon- 
of-electrical-energy means takes is large. By increasing the flow rate of the hydrogen supplied to a 
generation-of-electrical-energy means according to the amount of generations of electrical energy ot 
a generation-of-electrical-energy means from the second hydrogen storage means, and consuming 
promptly the hydrogen stored in the second hydrogen storage means It becomes possible to store the 
hydrogen transported from the next first hydrogen storage means, and it becomes possible to supply 
certainly again the intact hydrogen to be discharged from a generation-of-electncal-energy means to 
a generation-of-electrical-energy means. 

If iHs ] in invention according to claim 15, a hydrogen flow rate control means The check valve 
which permits only the flow from the second hydrogen storage means to this generation-oi- 
electrical-energy means in passage between the second hydrogen storage means and a gen^onnot 
electrical-energy means, Or it writes as the configuration which is at least one of the fixed diaphragm 
**s which set up the opening of this passage. If hydrogen is stored in the second hydrogen storage 
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mea n S , the interna! pressure of the 

to internal pressure of a ge ^"-t'Se^S^tion-oMlctrieal-^ergy means to 
certainly again the rntaet hydrogen to be ^f2°^ g g hydrogen t „ a generation-of-electncal- 

ffi2-r rate of the hydrogen whieh proven. *^»£g£<g? SZZSSSP 
means goes into the second ^S^f^M^S^^ mMns 1 »"*" 7* 

C00533 6 , the hydr ogen transported from the first hydrogen 

[ if it is in invention according to claim 16, ™™™^* means i The amount [ in / in the amount 
storage means is sent to the generation-of-electnc al- B ^^ e J^ eans / b ^iow / the amount of 
of generations of electrical energy m means ' 1 of 

predetermined generations of electrical - JJJ^ «^Sto of electrical energy which can 
generations of electrical energy In below the amoun of gene « !°n eration -of-electrical-energy means 
provide hydrogen with the flow rate at the ^^^^^ a Supply 
again, it writes as the configuration which tXe ^^^^S m a generation-of-electrical- 
nLn's to a 8 eneratfon ; o^ iQ \ generat ion-of-electrical- 

energy means - intact - a .part "J^^^^y md becomes possible [ improving the 
energy means, and a suitable flow ^ » ■Jg^SJS energy in a generation-of-electncal-energy 
controllability of the amount : of generations ' °2!SoTofSical-energy means - intact - a part - 
means ]. moreover, it is discharged from a S ener *^ hydrogen in the next first 

by consuming hydrogen promptly, it b-omes P 0 -^ ^tocfte^g ^ & ^ & 

hydrogen storage means or the ^fJ^ n ^^l^Ti heC om e s possible to supply hydrogen to 
generation-of-electrical-energy means -- intact a part 
I generation-of-electrical-energy means again certainly. 

[° 054 ] ,n a • IO n in 1 R the hvdrosen quantity to be stored in the first 

If it was in invention claim ^J^^^^^Aty to be stored, and was 

again certainly. 
[0055] 

[Embodiment of the Invention] 



such as a fuel cell car. 



[0056] , . . . rt,. fiie1 cel i structure of a system of the 1 st operation 

Uwkl is a whole system chart ^f^tt flow rate sensor, In 4, a pressure 
gestalt. In dmyringA 1 a compressor and ^ ^ a fite 2 An ^ g & hydrogen 

sensor and 5 a pressure control valve and 7 for a&dcc^ *«F ' sensorj , ! „ a 

flow control valve and 10 for a pressure regulator ™**lT^Bnman sensor and 14 - a 
pressure sensor and 12 - the ^^ZZTZnT^ ie " a snuToff valve and 17 - the 
temperature sensor and 15 - a hydroger ££j^^i9 - the amount sensor of generations of 
second hydrogen reservoir and 18 -- a pressure sent>ui «u 
etecmcaTenefgy, and 20 - a control unit - it comes out. 
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flow rate supplied to the fuel cell stack 5. 

[0059] aa* * *~ ™>«.,re of air iust before going into the fuel cell stack 5, and inputs a 

control unit 20. 

Kiel cell stack 5 is generated using the air supplied and the hydrogen supplied through the 
hydrogen flow control valve 9. 

[0061] , u A^on a nr^sure regulator 8 controls and outputs the pressure of the 

A hydrogen tank 7 stores hydrogen. A pressure ° The hydroge n flow control valve 9 is 

hydrogen supplied from a hyd/ogen tank :T to ^ fixed ^Xthe flow rate" and pressure of hydrogen 

rate and inputs a detection value into a control unit 20. 

Assure -or 1 1 detects tire P^*^^^^ 5 ' ^ 

inputs a detection value '"""^^X' coXlunH 20 controls the hydrogen flow 

° f hydrogen flow ra,e suppl,M 

to the fuel cell stack 5, and the fuel cell stack 5. 

S hydrogen reservoir 12 stores the intact hydrogen to be discharged from the fuel cell stack 5. 
Apressure sensor 13 detects the pressure ofthe firs, hydrogen reservoir 12, and inputs a detection 
rlem^e selTlV detects the temperature ofthe first hydrogen reservoir 1 2, and inputs a 
detection value into a control unit 20. , 1T ,; t 20 and the hydrogen transfer 

reservoir 17. 

Kg motion control is carried out hy the SKST " 

^ndtyX^^ 

%£S£E?m2^~™ of ,he second hydrogen reservoir 17, and inputs a detection 
value into a control unit 20. 

Ktoun, sensor ^i^^^^^^ Z ^^^ ° f 
electrical energy in the fuel cell st^k 5, and "J^***""! erf,,,™ eontrol of delivery 

inside. 

[0066] . , , i o .^nrPQQnr 2 and an air flow rate sensor 3 are 

h°rie;t;^» 
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means, ,he firs, hydrogen reservoir , 2 is — ^^^^1 %££E? 
hydrogen flow rate control means. 

Bub- relation with fixed pressure -^J-JS^^^SSS ^ 
hydrogen reservoir 12 which Tensor 14 detected, the amount 

hy "ogen riertoir 12 which is the first hydrogen storage means. 

[0° 68 1 r . fir^thvdroeen reservoir 12 is used as the second 

Moreover, if the same configuration as *=^'^°f^ge me ans, a second hydrogen quanhty-to- 
hydrogen reservoir 17 which is * ««?2SS?S ^ of * e seCOnd hydr °? m u- h 

^Smer^rStn^se^Tof me firs, hydrogen reservoir 12 



may be diverted. 



t0069, „ ,™ „, the time of supplying again the intact hydrogen discharged from the fuel cell 

S3 5 tSCl sS delcription of this invention ,s explained. 

-5 - a flow char, which shows an o pcrafion^elst operation ^Luac^n 
SuSotcontrol of the hydrogen transfer pump 15 mi d shows 
hydrogen transfer pump 15 and towtng4 show, *>n*ol of Aow chart of ^1^2 

[L4g2 ] control of the hydrogt m A™ SSSSLol Jeriod defined beforehand 

i^r^^s^tr^. & . — * — 1 - ^ for exampie - 

^'actuation initiafion contro, of the hydrogen Iransfer pump 15 is exp.ained with reference ,0 the 

****** i s actuation stopping, it progresses to siep a^, 
halt, this processing is ended. 

Ks22,mehydroge„ q uan,i W «^ 
^rS^^^ 

progresses to step S24 and progresses to step S25 die ca« of un^ ^ ^ ^ 9Q% rf ^ 

K S24, actuation initiation of utehy ^^fr^ 0 ^ t me above flow cha«, 
A, step S25, me hy*ogen * X^igration means of claim 1, and step S22 ts 

^vSt^eS^ 

&flowchartof«,-^^ 

once stored in the first hydrogen reservoir 12. ™™ % Carrying out actuation imtiation of 

hydrogen reservoir 12 reaches .to *^^^^^mrfm! hydrogen su^Ued, the 

tg££2E5. Ctily*°£"^ *** *- - ^ k 5 - tt 15 d,schaIged 
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from the fuel cell stack 5 - intact - a part - it becomes possible to supply hydrogen tc . the fuel cell 
stack 5 again Ihrough the second hydrogen reservoir 17 and a shut off valve 16 certainly. 

Moreover, the need of the hydrogen transfer pump 15 of making it always [°P«^^ | " ,d 
seriallv since unnecessary and simple control is sufficient also as the control according to the 
aZ^t oTh^en of ^intact part, its dependability and endurance of the hydrogen transfer pump 
15 improve. 

T^rels the detection approach of the hydrogen quantity to be stored in step S22, a hydrogen 

S be~is 5?t ected based on ^relation of the pressure and hydrogen quan** £ be 
stored in the first hydrogen reservoir shown in drawing 6 , for example based on the detection value 
of Z ^sur^seSor 13 of drawingJL (equivalent to the first hydrogen quantity-to-be-stored 
detection means of claim 3). 

Moreover as a configuration which has the member which displaces the first hydrogen reservoir 12 
^coXg to a hycfrogn quantity to be stored, the variation rate of this member may be detected, a 
SXo Sauantitv to be stored may be detected based on the relation of the variation rate of this 
SffiS^ZSTqS^ to be stored which were calculated beforehand, and the configuration 
of the first hydrogen reservoir 12 in this case is shown m drawing 7 . 

Eil spring with which a piston and 73 energize a piston 72 on a seal and housing £jd 72 
energize 74 to the method of drawing Nakagami in 71 m drawing 7 and 75 - a hydrogen UN 
Spe^ce Port and 76 - a hydrogen stores dept. and 77 - the <M^»« lef 5goes into 
it comes out In this configuration, the intact hydrogen discharged from the fuel cell stack 5 goes into 
irhvLsen stores dept 76 which is the space surrounded at housing 71 and a piston 72 from the 
wS£^£^£n. «* hyAen is stored here. Moreover, it prevents ^t hydrogen 

72^tT[of^m^ ] is generated and the hydrogen quantity to be stored m the hydrogen 
stores dept. 76 decreases, a piston 72 is moved to above [ of dnmmsJ- j. 

A displacement sensor 77 detects the variation rate of a piston 72, and it inputs a detection value into 
detection means of claim 4). 

SSSa sTof hydrogen, and ,he amount Ml of hydrogen. 

ThaHs tat since it has the relation of dmwingK! ■ the amount of generaUons of eleetrical energy 
iJX fcricdl suck 5 and the amount of hydrogen consumed by the fuel cell stack 5 detect the 
lounge ! ^^of iiogenToSumed by the fuel cell stack 5 baaed on the detection value of the amount 
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sensor 19 of generations of electrical energy of drawing 1 (equivalent to the amount detection means 

of consumption hydrogen of claim 5). 

[0083] 

Next, the amount SI of hydrogen supplied to the fuel cell stack 5 based on the hydrogen flow rate 
sensor 10 is detected (equivalent to the amount detection means of supply hydrogen of claim 5). 
Moreover, the migration flow rate QM of the hydrogen transfer pump 15 serves as amount Mof 
hydrogenl=QM which serves as QM=Q0, namely, is transported to the second hydrogen reservoir 
17 from the first hydrogen reservoir 12 by the hydrogen transfer pump 15 during QM=0 and 
hydrogen transfer-pump 15 actuation during a hydrogen pump 15 actuation halt by considering as 
the fixed flow Q 0 which defined beforehand the migration flow rate at the time of hydrogen 
transfer-pump actuation. 
[0084] 

Therefore, it is discharged from the fuel cell stack 5, and the amount of intact hydrogen included in 
the first hydrogen reservoir 12 is obtained by value: SI -CI which subtracted the amount CI of 
hydrogen consumed by the fuel cell stack 5 from the amount SI of hydrogen supplied to the fuel cell 
stack 5. On the other hand, since the amount of hydrogen which comes out of the first hydrogen 
reservoir 12 is Ml itself, the hydrogen quantity to be stored which remains in the first hydrogen 
reservoir 12 is obtained by SI -CI -Ml. By integrating this value serially, it becomes possible to 
detect the hydrogen quantity to be stored of the first hydrogen reservoir 12 (equivalent to the first 
hydrogen quantity-to-be-stored detection means of claim 5). 
[0085] 

Moreover, the first predetermined value in step S23 detects the amount of generations of electrical 
energy in the fuel cell stack 5 by the amount sensor 19 (equivalent to the amount detection means of 
generations of electrical energy of claim 6) of generations of electrical energy of drawing 1 , and sets 
it up based on this detection value based on the relation between the amount of generations of 
electrical energy shown in drawing 1 1 , and the first predetermined value. 
[0086] 

In this case, the amount of generations of electrical energy in the fuel cell stack 5 is large, namely, 
when the flow rate of the hydrogen supplied to the fuel cell stack 5 is large, the intact amount of 
hydrogen to be discharged from the fuel cell stack 5 also becomes large, and the increment in the 
hydrogen quantity to be stored of the first hydrogen reservoir 12 also becomes early. By setting up 
the first predetermined value small, for this reason, the hydrogen transfer pump 1 5 Start migration of 
the hydrogen stored in the first hydrogen reservoir 12 a little early, and it prevents that storage of the 
intact hydrogen for the hydrogen quantity to be stored in the first hydrogen reservoir 12 to reach to 
the maximum hydrogen quantity to be stored and by which it was discharged from the fuel cell stack 
5 becomes impossible. It becomes possible to supply certainly again the intact hydrogen to be 
discharged from the fuel cell stack 5 to the fuel cell stack 5 (equivalent to the hydrogen migration 
means of claim 6). 
[0087] 

Moreover, the temperature sensor 14 (equivalent to the hydrogen temperature detection means of 
claim 7) which shows the hydrogen temperature in the first hydrogen reservoir 12 to drawing 1 may 
detect the first predetermined value, and it may be set up based on this detection value based on the 
temperature shown in drawing 12 , and the relation of the first predetermined value. When hydrogen 
temperature is high, the volume of hydrogen becomes large and the increment in the hydrogen 
quantity to be stored of the first hydrogen reservoir 12 also becomes early, by setting up the first 
predetermined value small namely, the hydrogen transfer pump 15 Start migration of the hydrogen 
stored in the first hydrogen reservoir 12 a little early, and it prevents that storage of the intact 
hydrogen for the hydrogen quantity to be stored in the first hydrogen reservoir 12 to reach to the 
maximum hydrogen quantity to be stored and by which it was discharged from the fuel cell stack 5 
becomes impossible, it is discharged from the fuel cell stack 5 — intact — a part — it becomes 
possible to supply hydrogen to the fuel cell stack 5 again certainly. 
[0088] 

Furthermore, since the steam partial pressure contained in hydrogen becomes high and the increment 
in the quantity to be stored in a part for this steam and the first hydrogen reservoir 12 also becomes 
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^SSX small (equivalent to the hydrogen migranon means of elaun 7). 

Cover, based on the relation between the ^*^£££^^£3* 
valne, and the first predetermined valne, yon may set up by flu ' P^^™^ i^valcM to 

the hydrogen humidity in the ^J^^~Z^S^»^ * • 
the humidity detection means of claim 8) instead 01 me icmpcia 

She steam partial pressure contained in hydrogen becomes^ hi££d£ » ^ „ 
q oanti<y to be stored ma part for flus S as Sove menfloned, By setting up 

that hydrogen humidity is high when hydrogen contains * s* migration of the hydrogen 

the fhst predetermined value ^^fi^g^ ^SSof the intact 
stored in the first hydrogen reservoir 12 a 1 ttle early ana it P 2 fe reach to ^ 

hydrogen for the hydrogen quantity to be ^ v ^ ch k wScharged from the fuel cell stack 5 
maximum hydrogen quantity to be stored "^™^?l»Sft?iiitart hydrogen to be 

means of claim 8). 

Sfion.whilecrmsidermgaameeonfigrtrafionwht^ 
hydrogen reservoir 12 

^HSSSK "rSon^s member is 'equivalent to me first 
predetermined value. 

t° 092 l o , ■ ♦ a-nA sti cwitrh r a seal and 84 / a coil spring and 85 ] a hydrogen 

^r^lUCoN^e^ and housing and S 2 come out. 

S configuration, the intae, hydrogen discharged^ flteto. ^^^flre 
the hydrogen quantity to be stored. 

[° 094 1 w H; C ni n rpd accordine to a hydrogen quantity to be stored here. 

That is, a piston 82 serves as a ^^f'^^^TS^o^ contracts to coincidence, the 
Moreover, when the piston 82 displaced a faring 84 P^^con ^ ^ be 

^SS^^^ JSTS^Si. moved to above [ of « 1 • 
& 82 displaces, when it becomes the ^ wi^ ^^^^^^ 

S^r^ - e on - off signal of a 

switch 87 is inputted into a control unit 20. 

[0096 i u j *^ ON OFF sienal of a switch 87, it enables the hydrogen quantity to be stored 

Therefore, based on the ON-OFF signal oi a ww :: hevond me first predetermined value. 

of the first hydrogen reservoir 12 to judge whether \ » , ^™™J^ ve in the abo ve operation, 

configuration to improve dependability. 



[0097] 
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In addition, maximum hydrogen quantity-to-be-stored V1MAX of the first hydrogen reservoir 12 

shall be set up by the following (1) formula. 

[0098] 
[Equation 1] 

VI MAX=Q1 MAXxdelta Tl MAXxC -- (1) 

QImS. Intact hydrogen which goes into the first hydrogen reservoir 12 from the fuel cell stack 5 

^^•^Xgest run length at the time of operation to which the flow rate of the intact 
hySeninduaed in the first hycfrogen reservoir 12 flows at maximum bemg contmuously earned 
out from the fuel cell stack 5 

£22 tSat-SSS *e Benton in this app.ieation, ft. operation Nation is 

to some extent, and the time amount by whieh operation to ^ 

the first hydrogen reservoir 12 serves as max is certainly attained froni the ^lceU stack : 5 wim 
Xwaaces at me first hydrogen reservoir 12 in the amount (=Q1 MAXxdelta T1MAX) of the 

17). 

Ever, it asks for the migration flow Q 0 of the hydrogen transfer pnmp 15 by the following (2) 

types. 
[0101] 
[Equation 2] 

QO=Vl-/deltaTM+Ql ~ (2) 

QV The'flow rate of the intact hydrogen which enters from the fuel cell stack 5 during hydrogen 
transfer-pump 15 actuation to the first hydrogen reservoir 12 hvdroeen 
It is a hvdrogen quantity to be stored in the first hydrogen reservoir 12 when the hydrogen 

in the first hydrogen reservoir 12 takes 
Moreover, it is here, 
[Equation 3] 
V l=VlMAXx0.9 - (3) 
It assumes. 

The 0 ni ] igration flow Q 0 serves as (4) types from (1), (2), and (3) types. 
[0103] 

QOK^*™ to which ^ flow rate of ^ 

£el ceU 2k5 serves a? max does not continue for a long time, therefore goes into the first 
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hydrogen reservoir 12 from the fuel cell stack 5 flows at maximum being' continuously carried out in 

a commercial fuel cell car may be about 5s. 

[0104] 

Moreover, Margin C is set to 1.1. Moreover, after operation to which the amount of generations of 
electrical energy of the fuel cell stack 5 serves as max continues The amount of generations of 
electrical energy the flow rate of the intact hydrogen which small operation continues, therefore goes 
into the first hydrogen reservoir 12 from the fuel cell stack 5 at this time for a while It is more 
sharply [ than that maximum Q1MAX ] small, and supposing it operates the hydrogen transfer pump 
15 at this time, the flow Q 1 of intact hydrogen which enters from the fuel cell stack 5 during 
hydrogen transfer-pump 15 actuation to the first hydrogen reservoir 12 will be set to QlMAXxO.l 
here. Moreover, if time amount deltaTM which migration to the second hydrogen reservoir 17 of the 
hydrogen stored in the first hydrogen reservoir 12 takes sets to 10s, (4) types will turn into the 
following (5) types. 
[0105] 
[Equation 5] 

Q0KQlMAXx5xl.lx0.9)/10+QlMAXx0.1** QlMAXx0.6 - (5) 

(5) The migration flow Q 0 of a formula to the hydrogen transfer pump 15 will be good at 60 percent 
of the flow rate of intact hydrogen which goes into the first hydrogen reservoir 12 from the fuel cell 
stack 5 of maximum Q1MAX. Like the conventional example, if it is going to supply again the intact 
hydrogen to be discharged from the fuel cell stack 5 only with a hydrogen transfer pump to the fuel 
cell stack 5, here Although the capacity of maximum Q1MAX of the flow rate of the intact hydrogen 
which goes into the first hydrogen reservoir 12 from the fuel cell stack 5 is needed, a hydrogen 
transfer pump According to this invention, it ends with 60 percent of the capacity of for example, the 
conventional example, and the hydrogen transfer pump 15 can also miniaturize the hydrogen transfer 
pump itself sharply. 
[0106] 

Furthermore, in the conventional example, since a hydrogen transfer pump needs to adjust the 
migration flow rate according to change of the flow rate of the intact hydrogen included in the first 
hydrogen reservoir 12, i.e., change of an operation situation, from the fuel cell stack 5, operation at 
the maximum effectiveness point of a hydrogen transfer pump is impossible, and always has a 
possibility that the consumption energy at the time of hydrogen transfer-pump actuation may 
increase. On the other hand, in this invention, Q0 regularity is sufficient as the migration flow rate of 
the hydrogen transfer pump 15, and it can make small consumption energy at the time of hydrogen 
transfer-pump actuation by setting up so that the effectiveness in this flow rate may serve as max (12 
about claim). 
[0107] 

Next, actuation halt control of the hydrogen transfer pump 15 is explained with reference to the flow 

chart of drawing 3 . 

[0108] 

At step S31, when the hydrogen transfer pump 15 judges whether it is under [ actuation ]****** and 
is operating, it progresses to step S32, and when it is not under actuation, this processing is ended. 
At step S32, the hydrogen quantity to be stored in the first hydrogen reservoir 12 is detected. 
[0109] 

At step S33, the hydrogen quantity to be stored of the first hydrogen reservoir 12 detected at step 

S32 judges whether it is below the minimum hydrogen quantity to be stored, and when in below the 

minimum hydrogen quantity to be stored progressing to step S34 and exceeding the minimum 

hydrogen quantity to be stored, it progresses to step S3 5. 

At step S34, an actuation halt of the hydrogen transfer pump 15 is carried out. 

[0110] 

At step S3 5, the hydrogen quantity to be stored in the second hydrogen reservoir 17 is detected. At 
step S3 6, the hydrogen quantity to be stored of the second hydrogen reservoir 17 detected at step S3 5 
judges whether it is more than the maximum hydrogen quantity to be stored, and in more than the 
maximum hydrogen quantity to be stored, it progresses to step S34 and progresses to step S37 the 
case of under the maximum hydrogen quantity to be stored. 
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Ati2.«7 the hydrogen transfer pump 15 serves as as [actuation]. In the above flow chart, step 
ffl S33 ^34^ eqtovXit to the hydrogen migration means of claim 9 step , S32 is equivalent 

to me nrst hy^ ™ eans > ste P S34 ' S36 » ^ ^iT^n 

toe hyLgen^ation means of claim 1 1, and step S35 is equivalent to the second hydrogen 

quantity-to-be-stored detection means. 

m addition, since the detection approach of the hydrogen quanthy to be stored 

reservoir 12 in step S32 is the same as that of above-mentioned drawing 2 and step S22, explanation 

is omitted. 

Moreover the detection approach of the hydrogen quantity to be stored of toe second hydrogen 
Moreover me aeiecuo W approach (equivalent to the second hydrogen quanuty-to- 

beS detecS ™S)of&g bid on the relation shown in based 
on toe oetSfon value of the pressure sensor 18 of drawmgj. , and dniwmg? As a configuration 
wnSh hS toe member whichtosplaces the second hydrogen reservoir 17 according to a hydrogen 
^Z«iK?n he Sored it is toe approach (equivalent to toe second hydrogen quantity-to-be-stored 
STJ^Sdi 4To?detecting androgen quantity to be stored, and smce it becomes being 
toTsame Z that of toe detection approach of toe hydrogen quantity to be stored of toe above- 
mentioned first hydrogen reservoir 12, explanation is omitted. 

Ehbi^rv^^^^ 

to control toe hydrogen transfer pump 15 by too suitable timing. 

Moreover vou may make it stop migration of the hydrogen which migration of the hydrogen which 

value VI from (2) types, 
[Equation 6] 

to the hydrogen migration means of claim 10). 

in toe second hydrogen reservoir 17. 
[0118] 
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Next, control of a shut off valve 16 is explained with reference to the flow chart of dnrwing4 . 

MrtL S41 the hydrogen quantity to be stored in the second hydrogen reservoir 17 is detected. At 
£en S4 the hySn quantity to be stored of the second hydrogen reservoir 17 detected at step S41 
Xs ^SU than the minimum hydrogen quantity to b e stored, and i m ^more than ft» 
LLum hydrogen quantity to be stored, it progresses to step S43 and progresses to step S45 the 
case of under the minimum hydrogen quantity to be stored. 

S S43, when progressing to step S44 when judging and generating whether itge nerates 
electricity by the fuel cell stack 5, and not generating electricity, it progresses to step S45. 
Let a shut off valve 16 be open at step S44. 
Let a shut off valve 16 be close at step S45. 

mtoelbove flow chart step S41 is equivalent to the second hydrogen quantity-to-be-stored 
^^^^cps S42-S45 are equivalent to the hydrogen flow rate control means of claim 
tf Creover s^nce the detection approach of the hydrogen quantity to be stored of the second 
nydrogen reservoir 17 in step S41 is the same as that of above-mentioned drawing^ and step S35, 
explanation is omitted. 

Only when it is required to store hydrogen in the second hydrogen res ^^^^f ° f 
Hrawina 4 and to be in the condition which can be supplied to the fuel cell stack 5, to generate 
Skny" byT fuel ceU stack 5, namely, to supply hydrogen to the fuel cell stack 5, it becomes 
oSle to supply hydrogen to the fuel cell stack 5 from the second hydrogen reservoir 17 and to 
supply ^agam^uTe intact hydrogen to be discharged from the fuel cell stack 5 to the fuel cell stack 5 to 
suitable timing. 

Herelhe modification of the 1st operation gestalt is explained. This opening is enlarged, so that the 

fhut^ffv^ fi 1 

adl^e rshown^togjl , and the amount of generations of electrical energy -of tiie fuel 
ce u£* ^S^gTa^sh^wntSwmgll . and the flow rate of the hydrogen which the fuel cell 
stackTtakes is llgc as a modification 1. The flow rate of the hydrogen supplied to the fue cell 
stack 5 ncreies^ccording to the amount of generations of electrical energy of the fue 1 ceH ^stack 5 
from the Scond hydrogen reservoir by this, and the hydrogen stored m the second hydrogen 
fesSvoir 1 ^ is cons^ed promptly. This sake, It becomes possible to store the hydrogen transported 
frorTtn eSTdrog n reservoir 12, and it becomes possible to supply certainly again the intact 
hyX>^n to te£sci£ g ?d from the fuel cell stack 5 to a generation-of-electrical-energy means. 

Fiithermore the fixed diaphragm 46 shown in drawing 17 may be used as a modification 2 as the 
cl^k X 36 shown in drawmgl6 instead of or a modification 3. [ the shut off valve 16 m 
drawing 1 ] 

it°is 2 aischar g ed from the fuel cell stack 5, without supplying hydrogen to the fuel cell stack 5 from 
Ve seconSrogen reservoir 17, and performing special control, if hydrogen is stored in the second 
Worsen ^esVwofr 17?n these caUs, the internal pressure of the second hydrogen reservoir 17 nses 
SXcom^er than the internal pressure of the fuel cell stack 5 - intact - a part - it becomes 
possible to supply hydrogen to the fuel cell stack 5 again certainly. 

tSow rate of the hydrogen which prevents that the hydrogen supplied from the hydrogen flow 
cJntS viv Tgols mto the second hydrogen reservoir 17 by the check valve 36, and becomes 
noS e r storing certainly the hydrogen transported from the first hydrogen reservoir 12 ] further 
here and is sup^hedTo the fuel cell stack 5 by the fixed diaphragm 46 from the second hydrogen 
Server 17 is set up, and it becomes possible to improve the controllability of the amount of 
generations of electrical energy in the fuel cell stack 5. 
[0127] 
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In addition, in drawing 16 and drawing 17 , although the check valve 36 and the fixed diaphragm 46 
are respectively used according to the individual, both may be connected to a serial and you may use 
for coincidence. 
T01281 

Next, control of the hydrogen flow control valve 9 is explained with reference to the flow chart of 

A?stepfei, when progressing to step S52 when judging and generating whether it generates 
electricity by the fuel cell stack 5, and not generating electricity, it progresses to step S54. 
[01291 

At step S52, it judges whether hydrogen is supplied to the fuel cell stack 5 from whether the shut off 
valve 16 is open and the second hydrogen reservoir 17, and when a shut off valve 16 is open, it 
progresses to step S53 and, in a close case, progresses to step S55. 

A^step S53, when it judges whether it is below the amount of predetermined generations of 
electrical energy, and in below the amount of predetermined generations of electrical energy the 
target amount of generations of electrical energy progresses to step S54 and exceeds the amount of 
predetermined generations of electrical energy, it progresses to step S5 5. 
At step S54, the hydrogen flow control valve 9 does not supply hydrogen to the fuel cell stack 5 
through close [ 9 ], i.e., a hydrogen flow control valve. 

At step S55, the hydrogen flow control valve 9 supplies hydrogen to the fuel cell stack 5 through the 
hydrogen flow control valve 9 as open. 

[0131] , . _ 

In the above flow chart, steps S51-S55 are equivalent to claim 16. 

m addition, although it judged whether hydrogen would be supplied to the fuel cell stack 5 from the 
second hydrogen reservoir 17 by whether the shut off valve 16 is open at step S52 For examp e, 
when it is the configuration which does not have a shut off valve like drawing 16 or drawing 17 , the 
hydrogen quantity to be stored of the second hydrogen reservoir 17 may judge whether it is more 
than the minimum hydrogen quantity to be stored, and, in more than the minimum hydrogen quantity 
to be stored, may judge that hydrogen is supplied to the fuel cell stack 5 from the second hydrogen 
reservoir 17. 
[01331 

moreover, the amount [ in / in the amount of predetermined generations of electrical energy in step 
S53 / the fuel cell stack 5 ] of generations of electrical energy is discharged from the fuel cell stack 5 
- intact -- a part -- hydrogen is set as the flow rate at the time of supplying the fuel cell stack 5 
again, and the amount of generations of electrical energy which can be covered with the flow rate of 
the hydrogen supplied to the fuel cell stack 5 from the second hydrogen reservoir 17 here. 

Therefore, according to this flow chart, hydrogen is supplied to the fuel cell stack 5 from the second 
hvdroeen reservoir 17. In and the case of below the amount of generations of electrical energy which 
can be covered with the flow rate at the time of the amount of generations of electrical energy made 
into the target in the fuel cell stack 5 supplying again the intact hydrogen to be discharged from the 
fuel cell stack 5 to the fuel cell stack 5 at this time In order that the hydrogen flow control valve 9 
may not supply hydrogen to the fuel cell stack 5 through the hydrogen flow control valve 9 as close, 
Superfluous hydrogen is not supplied to the fuel cell stack 5, and a suitable flow rate is supplied 
certainly and becomes possible [ improving the controllability of the amount of generations of 
electrical energy in the fuel cell stack 5 ]. 

moreover, it is discharged from the fuel cell stack 5 - intact - a part -- by consuming hydrogen 
promptly it becomes possible to store the hydrogen in the next first hydrogen reservoir 12 or the 
next second hydrogen reservoir 17, and is discharged from the fuel cell stack 5 -- intact - a part -- it 
becomes possible to supply hydrogen to the fuel cell stack 5 again certainly. 

^addition, the amount of generations of electrical energy made into the target in the fuel cell stack 5 
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is discharged from the fuel cell stack 5 - intact - a part - when exceeding the amount of 
generations of electrical energy which can provide hydrogen with the flow rate at the time of 
supplying the fuel cell stack 5 again, while supplying hydrogen to the fuel cell stack 5 from the 
second hydrogen reservoir 17, the hydrogen flow control valve 9 supplies hydrogen to the fuel cell 
stack 5 through the hydrogen flow control valve 9 as open, and generates electricity by the fuel cell 
stack 5. 
[0137] 

By the configuration described above, the intact hydrogen to be discharged from the fuel cell stack 5 
once When it is detected that stored in the first hydrogen reservoir 12 and the hydrogen quantity to 
be stored in the first hydrogen reservoir 12 reached to the first predetermined value, The hydrogen 
transfer pump 15 starts migration to the second hydrogen reservoir 17 of the hydrogen stored in the 
first hydrogen reservoir 12. Moreover, by controlling the flow rate at the time of supplying the 
hydrogen stored in the second hydrogen reservoir 17 through the shut off valve 16 to the fuel cell 
stack 5 It is not concerned with the flow rate of the hydrogen supplied through the operation 
situation 9, i.e., the hydrogen flow control valve, of the fuel cell stack 5. it is discharged from the 
fuel cell stack 5 » intact - a part - it becomes possible to supply hydrogen to the fuel cell stack 5 
again through the second hydrogen reservoir 17 and a shut off valve 16 certainly. 

[0138] ~ . 
Moreover, the need of the hydrogen transfer pump 15 of making it always operating is lost, and 
serially, since unnecessary and simple control is sufficient also as the control according to the 
amount of hydrogen of an intact part, its endurance improves the dependability of the hydrogen 
transfer pump 15. 
[0139] 

furthermore, intact - a part - intact according to the operation situation of the fuel cell stack 5, since 
it is possible to control the flow rate by the shut off valve 16 in case hydrogen is again supplied to a 
fuel cell stack - a part - the supply flow rate to the fuel cell stack 5 of hydrogen can be adjusted, 
and the controllability of the amount of generations of electrical energy of the fuel cell stack 5 
improves. 
[0140] 

[The 2nd operation gestalt] 

The 2nd operation gestalt is a fuel cell system corresponding to invention given in claims 2, 3, 4, 6, 
7, 8, 9, 10, 12, and 16, the configuration is a configuration of having omitted the shut off valve 16, 
the second hydrogen reservoir 17, and the pressure sensor 18 from the configuration of drawing 1 as 
shown in drawing 18 , and since a configuration and an operation of the component which has 
attached the same number as drawing 1 become the same as that of drawing 1 , explanation is 
omitted. 
[0141] 

Next, an operation is explained. m 
About actuation initiation control of the hydrogen transfer pump 15, among the operations in the 2nd 
operation gestalt It removes that the migration flow rate of the hydrogen transfer pump 15 considers 
as the flow rate by which the amount of generations of electrical energy in the fuel cell stack 5 is 
equivalent to idle operation. Since the same is said of the configuration and operation which is the 
same operation as the 1st operation gestalt shown in drawin g 2 , and is equivalent to the first 
hydrogen quantity-to-be-stored detection means of claims 3 and 4, and the hydrogen migration 
means of claims 6, 7, 8, and 12, explanation is omitted. 
[0142] 

Next, actuation halt control of the hydrogen transfer pump 15 m the 2nd operation gestalt is 
explained with reference to the flow chart of drawing 19 . 

At step S191, when the hydrogen transfer pump 15 judges whether it is under [ actuation ] ****** 
and is operating, it progresses to step SI 92, and when it is not under actuation, this processing is 
ended. 
[0143] 

At step SI 92, the hydrogen quantity to be stored in the first hydrogen reservoir 12 is detected. At 
step SI 93, the hydrogen quantity to be stored of the first hydrogen reservoir 12 detected at step SI 92 
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judges whether it is below the minimum hydrogen quantity to be stored, and when in below the 
minimum hydrogen quantity to be stored progressing to step SI 94 and exceeding the minimum 
hydrogen quantity to be stored, it progresses to step SI 95. 
[0144] 

At step SI 94, an actuation halt of the hydrogen transfer pump 15 is carried out. 
At step SI 95, the hydrogen transfer pump 15 serves as as [ actuation ]. 

In the above flow chart, steps SI 91, SI 93, SI 94, and SI 95 are equivalent to the hydrogen migration 
means of claim 9, and step SI 92 is equivalent to the first hydrogen quantity-to-be-stored detection 
means. In addition, since the detection approach of the hydrogen quantity to be stored of the first 
hydrogen reservoir 12 in step SI 92 is the same as that of the above-mentioned 1st operation gestalt, 
explanation is omitted. 
[0145] 

Moreover, migration of the hydrogen which carried out actuation initiation of the hydrogen transfer 
pump 15, and was stored in the first hydrogen reservoir 12 instead of steps S192-S194 of drawing 19 
is started. It may be made to stop the migration of hydrogen to which the hydrogen transfer pump 15 
carried out an actuation halt, and was stored in the first hydrogen reservoir 12 after the 
predetermined time progress defined based on the first predetermined value, and about the detail, 
since it is the same as that of the 1st operation gestalt, explanation is omitted (equivalent to the 
hydrogen migration means of claim 10). 
[0146] 

it is discharged from the fuel cell stack 5 by the above operation — intact ~ a part — by carrying out 
actuation initiation of the hydrogen transfer pump 15, when hydrogen is once stored in the first 
hydrogen reservoir 12 and the hydrogen quantity to be stored of the first hydrogen reservoir 12 
reaches to the first predetermined value it is not concerned with the flow rate of the hydrogen 
supplied, the operation situation 9, i.e., the hydrogen flow control valve, of the fuel cell stack 5, but 
is discharged from the fuel cell stack 5 — intact — a part — it becomes possible to supply hydrogen to 
the fuel cell stack 5 again certainly. Moreover, the need of the hydrogen transfer pump 15 of making 
it always operating is lost, and serially, since unnecessary and simple control is sufficient also as the 
control according to the amount of hydrogen of an intact part, its dependability and endurance of the 
hydrogen transfer pump 1 5 improve. 
[0147] 

Moreover, if whole-quantity migration of the hydrogen in the first hydrogen reservoir 12 is carried 
out mostly, the hydrogen transfer pump 1 5 will carry out an actuation halt, migration of the hydrogen 
from the first hydrogen reservoir 12 to the fuel cell stack 5 will stop, and it will become possible to 
control the hydrogen transfer pump 15 by suitable timing. 
[0148] 

Moreover, since the flow rate by which the flow rate of the hydrogen by which, as for the amount of 
generations of electrical energy in the fuel cell stack 5, the time of idle operation should be supplied 
to min 5, i.e., a fuel cell stack, is equivalent to idle operation serves as min, the hydrogen of an intact 
part will be supplied by the minimum discharge which the fuel cell stack 5 takes with the hydrogen 
transfer pump 15. Therefore, the hydrogen supplied to the fuel cell stack 5 by the hydrogen transfer 
pump 15 does not become superfluous at the fuel cell stack 5, and it is not concerned with the 
operation situation of the fuel cell stack 5, but becomes transportable to the fuel cell stack 5 of the 
hydrogen stored in the first hydrogen reservoir 12. 
[0149] 

Furthermore, since the minimum flow rate equivalent to idle operation is sufficient as the flow rate at 
the time of transporting hydrogen with the hydrogen transfer pump 15, it can make small 
consumption energy by the hydrogen transfer pump 15. 
[0150] 

In the case of the gestalt of this operation, in addition, migration flow Q 0' of the hydrogen transfer 
pump 15 It is the flow rate by which the amount of generations of electrical energy in the fuel cell 
stack 5 is equivalent to idle operation. So that the intact hydrogen content included in the first 
hydrogen reservoir 12 may also have allowances and can store them from the fuel cell stack 5 during 
hydrogen transfer-pump 15 actuation, since migration of the hydrogen stored in the first hydrogen 
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reservoir 12 takes time — Maximum hydrogen qua^fy-fo-be-stored V1MAX' of .he first 

hydrogen reservoir 12 is defined as follows. 

[0151] 
[Equation 7] 
VlMAX'=VrxC -- (7) 
VI' =Q0'xdeltaTM' -- (8) 

"^gratiot, flow rate of the hydrogen transfer pump 15 in the 2nd operation gestalt 
deltaTM' 

which following the (9) type is fiUed. 

[0152] 
[Equation 8] 

» t + ATM' _Q1 ' [21 * — 
Q 1 M = J ATM' 

••• ( 9 ) 

Q 0 ' ^ Q1M 

qim ^m^^sffiMATM- tom^ 

q 1 • ( t ) : * * * 5 * 6* ■ •*»»*■ 1 2 

t : H#|W 

extent. 

generations of electrical energy of the fuel ce 11 stacks "™^™^° h goes mt0 the first 

Sdle operation extent on the other hand .s a very small value is large. 
^Leamountwidthoffaceofde^ 

maximum Ql MAX from the fuel cell stack ^.fSKSwSSSlAX) goes into the first hydrogen 
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will be expressed with a degree (10) formula. 

[0155] 

[Equation 9] 

Ql'(t) =Q1MAX (0 <=t<TlMAX) - (10) 

Ql'(t) =Q1MIN (deltaTlMAX<=t<deltaTM') - (10) 

In addition, suppose that it is migration flow Q 0 ! >Q1MIN of the hydrogen transfer pump 15. 
[0156] 

Then, average Q1M of the flow rate of intact hydrogen which go into the first hydrogen reservoir 12 

from the fuel cell stack 5 shown in (9) types are expressed with a degree (11) formula. 

[0157] 

[Equation 10] 

Q 1 M=(Q 1 MAXxdeltaT 1 MAX+Q 1 MINx (deltaTM'-deltaTlMAX^/deltaTM 1 - (11) 
The rate that the flow rate of the intact hydrogen which goes into the first hydrogen reservoir 12 
from the fuel cell stack 5 flows at maximum to the generating duration of the fuel cell stack 5 here, 
from a small thing deltaTl MAX/delta TM' approaches 0 and, on the other hand, (deltaTM 1 - 
deltaTlMAX)/deltaTM' approaches 1, so that deltaTl MAX/delta TM 1 becomes a small value and 
time amount width-of-face deltaTM 1 is enlarged, when large time amount width-of-face deltaTM* is 
taken, therefore — this — by enlarging time amount width-of-face deltaTM 1 , average Q1M become a 
small value and approach Q1MIN. 
[0158] 

From this, deltaTM 1 is set beyond a certain value, and they are (9) types. Q0 I >=Q1M The following 
(12) types are materialized from (8) types by deltaTM 1 which will fill and fills a ** (9) type. 
[0159] 

[Equation 11] 

VrK>0'xdeltaTM'>=QlMxdeltaTM* - (12) 

Vr is the amount of the hydrogen transported between hydrogen transfer-pump 15 operating-time 
deltaTM 1 , and, on the other hand, right-hand-side Ql Mxdelta TM 1 of (12) types is the amount of the 
intact hydrogen which goes into the first hydrogen reservoir 12 from the fuel cell stack 5 between 
hydrogen transfer-pump 15 operating-time deltaTM 1 . Therefore, it means that the amount of the 
intact hydrogen from which (12) types enter from the fuel cell stack 5 between hydrogen transfer- 
pump 15 operating-time deltaTM* to the first hydrogen reservoir 12 is certainly transportable with 
the hydrogen transfer pump 15. 
[0160] 

Moreover, (7) types enable it to store certainly the intact hydrogen included in the first hydrogen 
reservoir 12 from the fuel cell stack 5 by defining maximum hydrogen quantity-to-be-stored 
VI MAX 1 of the first hydrogen reservoir 12. 
[0161] 

In addition, maximum hydrogen quantity-to-be- stored VI MAX 1 of the first hydrogen reservoir 12 

fills a degree type (13) from (7), (8), (1 1), and (12) types. 

[0162] 

[Equation 12] 

V1MAX* =V1 ' XC* __Q 1 MX ATM' XC* 

= (Q 1MAXX AT 1MAX + Q 1M I N 

X (ATM 1 -AT1MAX) ) XC* - (13) 



Maximum hydrogen quantity- to-be-stored VI MAX 1 of the first hydrogen reservoir 12 in the gestalt 
of this operation here (1) If each margin part C and C assume that it is equal in comparison with 
maximum hydrogen quantity-to-be- stored VI MAX of the first hydrogen reservoir 12 in the 1st 
operation gestalt defined by the formula (13) Since Ql MAXxdelta Tl MAXxC in the right-hand 
side of a formula becomes equal to VI MAX, V1MAX ! >=V1MAX will be materialized. 
[0163] 
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moreover, the amount VI of the hydrogen transported between operating time deltaTM 1 of the 
hydrogen transfer pump 1 5, the hydrogen quantity to be stored in the first hydrogen reservoir 12, i.e., 
first predetermined value, in case the hydrogen transfer pump 15 carries out actuation initiation, — ' - 
- an EQC — or it is good to set up smaller. Thereby, the first hydrogen reservoir 12 can consider a 
part for margin C as a part for allowances certainly at least, and it becomes possible from the fuel 
cell stack 5 to store certainly the intact hydrogen included in the first hydrogen reservoir 12. 
[0164] 

moreover, about control of the hydrogen flow control valve 9 equivalent to claim 16 If it checks 
whether the hydrogen transfer pump 15 is operating step S52 in drawing 5 of the 1st operation 
gestalt and is under actuation, it will change to S53 so that it may progress to S55, if it does not 
operate, And except the amount of generations of electrical energy in the fuel cell stack 5 setting the 
amount of predetermined generations of electrical energy in step S53 as the amount of generations of 
electrical energy which can be covered with the migration flow rate of the hydrogen transfer pump 
15, since it is the same operation effectiveness, explanation is omitted. 
[0165] 

In addition, in each operation gestalt explained above, although what was stored in the hydrogen 
tank 7 was used for the hydrogen supplied to the fuel cell stack 5, the hydrogen which reformed and 
generated hydrocarbon system Hara fiiels, such as not only this but a methanol and a gasoline, with 
the reforming vessel may be used for it. 
[Brief Description of the Drawings] 

[Drawing 1] It is the whole system chart showing the configuration of the 1st operation gestalt. 
[Drawing 2] It is a flow chart showing the actuation initiation control of the hydrogen transfer pump 
1 5 performed within the control unit of the 1 st operation gestalt. 

[Drawing 3] It is a flow chart showing the actuation halt control of the hydrogen transfer pump 15 
performed within the control unit of the 1st operation gestalt. 

[Drawing 4] It is a flow chart showing the control of a shut off valve 16 performed within the control 
unit of the 1st operation gestalt. 

[Drawing 5] It is a flow chart showing the control of the hydrogen flow control valve 9 performed 
within the control unit of the 1st operation gestalt. 

[Drawing 6] It is drawing showing the pressure and hydrogen quantity to be stored in the first 
hydrogen reservoir or the second hydrogen reservoir of the 1st operation gestalt. 
[Drawing 7] It is drawing showing the configuration of the first hydrogen reservoir of the 1st 
operation gestalt, or the second hydrogen reservoir. 

[Drawing 8] It is drawing showing the configuration of the first hydrogen reservoir of the 1st 
operation gestalt, or the second hydrogen reservoir. 

[Drawing 9] It is drawing showing the variation rate and hydrogen quantity to be stored in the first 
hydrogen reservoir or the second hydrogen reservoir of the 1st operation gestalt. 
[Drawing 10] It is drawing showing the relation between the amount of generations of electrical 
energy in the fuel cell stack 5 of the 1st operation gestalt, and the amount of consumption hydrogen. 
[Drawing 11] It is drawing showing the setting approach of the first predetermined value of the 1st 
operation gestalt. 

[Drawing 12] It is drawing showing the setting approach of the first predetermined value of the 1st 
operation gestalt. 

[Drawing 13] It is drawing showing the setting approach of the first predetermined value of the 1st 
operation gestalt. 

[Drawing 14] It is the whole system chart showing the configuration of the modification 1 of the 1st 
operation gestalt. 

[Drawing 15] It is drawing showing the amount of generations of electrical energy of the fuel cell 
stack 5 in the modification 1 of the 1st operation gestalt, and the relation of the opening of a shut off 
valve 26. 

[Drawing 161 It is the whole system chart showing the configuration of the modification 2 of the 1 st 
operation gestalt. 

[Drawing 171 It is the whole system chart showing the configuration of the modification 3 of the 
gestalt 1 of operation. 
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[Drawing 181 It is the whole system chart showing the configuration of the 2nd operation gestalt 
[Drawing 19] It is carried out within the control unit of the 2nd operation gestalt. It is a flow chart 
showing actuation halt control of the hydrogen transfer pump 15. 
[Description of Notations] 

1 Filter 

2 Compressor 

3 Air Flow Rate Sensor 

4 Pressure Sensor 

5 Fuel Cell Stack 

6 Pressure Control Valve 

7 Hydrogen Tank 

8 Pressure Regulator 

9 Hydrogen Flow Control Valve 

10 Hydrogen Flow Rate Sensor 

1 1 Pressure Sensor 

12 First Hydrogen Reservoir 

13 Pressure Sensor 

14 Temperature Sensor 

15 Hydrogen Transfer Pump 

16 Shut Off Valve 

17 Second Hydrogen Reservoir 

18 Pressure Sensor 

19 The Amount Sensor of Generations of Electrical Energy 

20 Control Unit 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the whole system chart showing the configuration of the 1st operation gestalt. 
[Drawing 2] It is a flow chart showing the actuation initiation control of the hydrogen transfer pump 
15 performed within the control unit of the 1 st operation gestalt. 

[Drawing 3] It is a flow chart showing the actuation halt control of the hydrogen transfer pump 1 5 
performed within the control unit of the 1st operation gestalt. 

[Drawing 4] It is a flow chart showing the control of a shut off valve 16 performed within the control 
unit of the 1st operation gestalt. 

[Drawing 5] It is a flow chart showing the control of the hydrogen flow control valve 9 performed 
within the control unit of the 1st operation gestalt. 

[Drawing 6] It is drawing showing the pressure and hydrogen quantity to be stored in the first 
hydrogen reservoir or the second hydrogen reservoir of the 1st operation gestalt. 
[Drawing 7] It is drawing showing the configuration of the first hydrogen reservoir of the 1st 
operation gestalt, or the second hydrogen reservoir. 

[Drawing 8] It is drawing showing the configuration of the first hydrogen reservoir of the 1st 
operation gestalt, or the second hydrogen reservoir. 

[Drawing 9] It is drawing showing the variation rate and hydrogen quantity to be stored in the first 
hydrogen reservoir or the second hydrogen reservoir of the 1 st operation gestalt. 
[Drawing 10] It is drawing showing the relation between the amount of generations of electrical 
energy in the fuel cell stack 5 of the 1st operation gestalt, and the amount of consumption hydrogen. 
Prawing 11] It is drawing showing the setting approach of the first predetermined value of the 1st 
operation gestalt. 

[Drawing 12] It is drawing showing the setting approach of the first predetermined value of the 1st 
operation gestalt. 

[Drawing 13] It is drawing showing the setting approach of the first predetermined value of the 1st 
operation gestalt. 

Prawing 14] It is the whole system chart showing the configuration of the modification 1 of the 1st 
operation gestalt. 

[Drawing 15] It is drawing showing the amount of generations of electrical energy of the fuel cell 
stack 5 in the modification 1 of the 1st operation gestalt, and the relation of the opening of a shut off 
valve 26. 

[Drawing 16] It is the whole system chart showing the configuration of the modification 2 of the 1st 
operation gestalt. 

[Drawing 17] It is the whole system chart showing the configuration of the modification 3 of the 
gestalt 1 of operation. 

Prawing 18] It is the whole system chart showing the configuration of the 2nd operation gestalt. 
[Drawing 19] It is carried out within the control unit of the 2nd operation gestalt. It is a flow chart 
showing actuation halt control of the hydrogen transfer pump 15. 
[Description of Notations] 

1 Filter 

2 Compressor 

3 Air Flow Rate Sensor 
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4 Pressure Sensor 

5 Fuel Cell Stack 

6 Pressure Control Valve 

7 Hydrogen Tank 

8 Pressure Regulator 

9 Hydrogen Flow Control Valve 

10 Hydrogen Flow Rate Sensor 

1 1 Pressure Sensor 

12 First Hydrogen Reservoir 

13 Pressure Sensor 

14 Temperature Sensor 

1 5 Hydrogen Transfer Pump 

16 Shut Off Valve 

17 Second Hydrogen Reservoir 

18 Pressure Sensor 

19 The Amount Sensor of Generations of Electrical Energy 

20 Control Unit 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 





[Drawing 2] 



http://wvvw4.ipdl.ncipi.gojp/cgi-biri/tran_web_cgi_ejje 



8/25/2006 



JP,2004-031234,A [DRAWINGS] 



Page 2 of 10 




[Drawing 3] 



( START ) 




^-S35 



S37 



Q RETURN ) 



htt^://www4ipdl.ncipi^ 



8/25/2006 



JP,2004-031234,A [DRAWINGS] 



Page 3 of 10 




( RERJRH ) 



[Drawing 51 



u^-//«rixnv4md1.nciDi.eo.ip/cgi-biri/tran_web_cgi_ejje 



8/25/2006 



JP,2004-031234,A [DRAWINGS] 



Page 4 of 10 



C SWT ) 




C mm ) 



[Drawing 61 




[Drawing 71 



72 75 76 ,12 

■ A j aV .V 

34-73 



V 



77' 




-71 



[Drawing 81 



T,ttri-//www4.indl.nciDi.go.ip/cgi-bin/tran_web_cgi_ejje 



8/25/2006 



JP,2004-03 1234,A [DRAWINGS] 



Page 5 of 10 



82 JJ5 86^12 

--81 
—84 



[Drawing 9] 




[Drawing 10] 




[Drawing 1 1] 




36 IBS 



[Drawing 12 ] 



http://www4.ipdl.ncipi.go .jp/cgi-bin/txan_web_cgi_ejje 8/25/2006 



1" ' I r* 




JP,2004-031234,A [DRAWINGS] 



Page 6 of 10 




Stt 



[Drawing 13] 




[Drawing 14] 



http://www4ipdl.ncipi.gojp/cgi-biri/tran_web_cgi_ejje 8/25/2006 



JP,2004-031234,A [DRAWINGS] 



Page 7 of 10 



at 



i 




[Drawing 151 




ht1p://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



8/25/2006 



JP,2004-03 1 234, A [DRAWINGS] Page 8 of 1 0 



[Drawing 16] 




[Drawing 17] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



8/25/2006 



JP,2004-031234,A [DRAWINGS] 



Page 9 of 10 





httn://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



8/25/2006 



JP,2004-031234,A [DRAWINGS] 
Prawing 19] 



Page 10 of 10 



( STAHT ) 




( RETURN ) 



[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 8/25/2006 



JP 2004-31234 A 2004. 1. 29 



as) bmmmwtCip) (i2)4i 13 4f if & 81(A) uuffKaiB&H** 

&H2004-31234 

(P2004-31234A) 
(43)&WH ¥«16«1 B29B(2004.1.29) 



(51) Int. CI. T Fl (9%) 



HO 1 M 


8/04 


HO 1M 


8/04 


J 


5H027 


HO 1 M 


8/06 


HO 1M 


8/04 


P 








HO 1M 


8/06 


B 





mms* *mnz in**©* is o l i± 29 ■> 



(21) tHfii#^ 1f JS2002-188378 (P2002-188378) 


(71) msA 


000003997 


(22) ttJSSB ¥^14*^270 (2002. 6. 27) 










#^;rim«^rP#^)HESBT 2 Stlfi 




(74) ttSA 


100083806 










(74) KWA 


100068342 










(74)tt&A 


100100712 










(74)ft31A 


100087365 






jrjs « 




(74)fyiA 


100100929 






#&± ill 3? ftt 




(74) OTA 


100095500 






#a± mm jew 






JH(Jiett< 


(54) mw<D*m fifinifxrA 



(57) [KM] 

1 7 ~»aH-*. jft8» 1 7 

Lfc**Hu •>■* y h l 6 Srvt Lt»S»7 

[skm la i 



as 




(2) 



JP 2004-31234 A 2004. 1 . 29 



[ ft wf it * <o m m ] 
im*m i i 

**&#m + zm — **ttm¥Bt t * 

t . 

2 ] 

3 ] 
4 ] 

5 « T* "9 , *-zk*irr**fca^I*XM:*-**Bt**;|*ffi#e:H:, # * »c *3 »t 5 ffi 
12 ^ ft ^ It <D £M£ & fciS L , ; f-**i!>fca(ria^r»«*i-«>*ttt**iri , iK*i:«JB8«»ra6^ 

■> ^ r A „ 
[»** 5 ] 

®-7X*lfS£*tfcW^I&te > 

[ »** 6 ] 

**«**tti**©l*tU*S*!i***VMSir, ft — J?r £ft «r <h 3 < R £ 1" 5 £. £ Sr « tt i i" 
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[ »** 7 ] 

5i«*«lXW:f«*«2fa«Wjl!!Si|s|-m?l&'>^7 L A 0 
[ if **g 8 J 

# u. 

5W**1XI4II*3S2IB*©«S»«»->'^9 l a 0 10 
[ M*9( 9 ] 

[ »#* 1 0 ] 

mu*m&*k^fk\-i. m~*mftm^wc^nmz fr^*.m<D&m*mi&'ik. m fern m mm 

X ti if * « 2 fE« © ^ fif « i& v' * a 0 
[if 1 2 ] 

[ if * il i 3 ] 

t frtttt t -r a if i is « o *» a % y- a 0 30 

[ if #* 1 4 ] 

ffi,i&<Dfflm*&%.-rZ>Z. ir^#iStt5ift«l 3fH«;C0^!N-ll?&->^^A o 
I »** 1 5 ] 

WE**«tE*»JW#att. *-**Bf t itU E 3§ ® ^ IS: £ © IB] « 8S *s T , %~ 

zk Si? ffr JBL^&fct>Wls5.mm,^ fk^<r> WLti © 3* «r ff § "T 5 i5* It # , X 14 . ME»ltSg<Ol»af£ 

* 7- A , 

[ 1 6 ] 

»«#air*ift555***JBFfft*«*£AT«>»-S'» W SB * ^ ¥ » *» 5j ffl E IS ft # a - 
c07K*©^f&^^ih-f-5r t Sr«r«it«»*«l Xliif*«2|S«<D^i^«j&->x^A 

o 

[ if 1 7 ] 

if * *! l iEtrol^tiy^rA. 
[ »** 18] 
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i & m <r> w m * 2ft m ] 

[ 0 0 0 1 ] 

i&w<d m-r i 

[ 0 0 0 2 ] 

[ft?IS<7?ftW] 

£S ***** * y*a»fe#ffl£ft5*{£fl3#ro**&M«***»** 10 
»l*Hlt'/^f AHTtt, 09 *. I* » #i¥ 9 - 2 1 3 3 5 3 fiS (KT. Il St* 

ft m ) /4 s *> s o 

[ 0 0 0 3] 

irolltJISffit-li, j&ftfttt (*» m K 38 It 5 * * y * t' 48 IS ) 

[ 0 0 0 4] 

£ it , #5i¥ 7 - 2 4 0 2 2 0 ^i8 (»T> 31 2 ft & ft W ) "C 14 , B « * # ( * « 

K 1- *5 It 5 8& m * * y * ft £ ) e> W til $ ti tz » ft 7jc m ( * « W 1= *s »t 5 * tt ffl # 20 

[ 0 0 0 5] 

[ * W ft L £ 5 itiSI] 

* * x^yizmtc^mw&t&m-t z t . &&ztiz>mn<om& ( « t «t i& se * ) i^j^cfc 

[ 0 0 0 6 ] 

La»Lfc#&, tHEf&8IE*«)*fl:ffil=J:oTtt, ^if * 9 # V ^ B * «0 4t t£ «t 9 . f?«S* 30 
S*t5*HJ^^flE**S(STi-5i:V^5rajHA*«*>5. ^. if ^ # >- 7° It , 

SIE**s*>*j£*<i:£*ofcflS» S* 8* $ *t * # IB # * ffi * * 3 J: 5 N ffl-i" 3 i , * 

[ 0 0 0 7] 

m-c. &&mmtfm*ffi.&<D&&m&{&tLx^i??9tf^7'*nw\--fz>k, 

[ 0 0 0 8 ] 

C o J: 5 * ^ < ^ ^ * ^ ^ ® IB ■ Jfe «r i" S — * JR U "C , l2t*a*oi vl:, fl- 
^^fjKftSftSMS^^^&m^^tfetfs^aibft-So i" * t> , f S^yyoliti 
« ff«i 81 ^ W El te « S: M » "t" 5 r. ►) £ * tr IS » /4S "I flB T- fc t? , ^ if 9 9 # V 

[ 0 0 0 9] 
[0010] 
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50 



JP 2004-31234 A 2004. 1. 29 



&w mmx* & & % & m m x ^ ? & itm z z & m & h v . mmx >- •? wst^tt 

[001 1 ] 
[0012] 

t4fet», « * © ft « -C 14 , *RW«ft^*y^*»e»»aS*vS*ttffl5)-<737k*SrSflE«SW 

W^ttcoiST. /U *Q 1~ t o It ffl m& ri s o fc„ 10 

[0013] 

* « Wtt , ±EHH£tt:»BL-C*3;h'fcfc©-e» t ro S «) i: t 5 t r ?. « & * 

Mbt>f«SJn5*ffiffl»w**SI«;lt§t5 £ t fc . « ffitt • W ^\ # fa ± L 
[0014] 

iwkmzmik-t 5 fc * # * ] 

»#jgiE#«j»gin4, ±ISe«)Sr«^;-t--5fc«). Saift^ti^^fSfgi, 7k lit 

#gk*»6#UJSix5*«effl^«>7k*SrflfKi-5JB — **»*^Si:» IS — 20 
6>»jSSnfc**Sr»j«i-«»-7K*BfjBE#Si:, SS - 7k * It « # & It ^ £ *x fc 7k * £ 

*&*n***«>aE*«:#j»i-S7k*aE*«i«i#ai:. * — *»w»*«teaa»t***B , ]» 

sm-zklSBf^S^m^Si:. £ W b . MEzklif^iJi^ISrte, ^-7K^Bfig*^tiJ^Sw 
[0015] 

M * * 2 IS «t <D m 14 , ±EB6«jSra«-r*fc*, ^^^ft^tSS^ftSfgi, 7k Hi 
S:flt|&i-5*3tlP«&#m:i:, {£*S£axfc£^<h7k*££aK3§m^5^«#J&t, t£ 31 « 30 
^«*»b#UJ*n-6*ttffl^WzK*SrBt*i-S» — IS - 7k iff It M # IS: 
BfK $ Jxfc7K*Sr , «rlE*«#S^»^-f- 5 £ . JR- * * » U: *J »* 3 

7K*Bf*iSr^iiii-sm-7kmfff^fi^m^St. SrtL, tfJE 7k & fi. - 7k 

*»iK«*a#a«)iftaiig**s*-0f?&«i=au*:»-&» mia » « # s k *s w- $ * « * a* 

T -f K 31 Ik k: tS S -f 5 »ft £ T? . »-»j«Sixfc7K*«>WE«**S^o 
[0016] 

St*JS3E*c<03§?l!(4, _hEBff)£riS/£-f--5f;:£>. »#JSlXtt»#«2E*tro*R:tt«» 
•>*y-AK::feV*-C. J|5-**S?jK**tti#&:jmj|5-*ifmiK**ffi#»H:, «■ * , JR- 

fc«MffK*^v»-C, HllE7K*lfi^*S:1^m-r5ri:$r^g't-t-^„ 
[001 7 ] 

tt#Jji4E*0>*9n4. lEittSri*t5tft, »*JSlX»±tt#2S2E*<0*m«» 
->^r A|;fc x ^T> B— 7k Hf It /K # IS Xli If? ~ zkHflf jgE#J&l4, * « It JR S K ft C T ft fit 
i--5^I16gP«-^*i-5«^T-fo>5, ^-7K^Bt^*1tm^^X(4^-7X*lf^S^ai^S 
14, H^ltSlieWflffftW^fiSr^tBL, ^***fcME^I«J«l5*tW^te^7K«if 

iK*t©B8«te»-3v^T, WE7K*ftt^*Sr1^t±i-rsr digits, 
[0018] 
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lit * £ & ffi 1" 3 i£ tK St * |£ its ^ |£ t . £*L, flft|Efflft7K3**l*ffi#g:<B4*UI&»£fflr 

10 0 19] 

Ki tt5. 

[ 0 0 2 0] 

v'^fACtJ^T, M IB * lit it # IS: (4 , * — TlcJlfWjK^afciBJt 5zK*iftflESr«tai-5 
[ 0 0 2 1] 

W**S8iBlftO$§9!l4> _h |H 1 ft £ gj£ i" 5 fc «> > »**lXB:WI#gi2lEtt0>*R**«Jl& 
*s x T A 33 t^T , WfBTKsg^jH^Stt. » — 2K*»j»*aJw*5»t5 7k*a*«:tfeai.-t-4 

< r. t 3rS & t -r *. 

[ 0 0 2 2] 

W#*9«Ett0>56Wtt, -bfE@ft^afi)ci-5fcfe, Iff * « 1 X 14 » * 2 IEf roi^lft 

•> * a k & ^ -c , *&E**»ai¥Stt:, w — **Rfj**»a*«»aiais**«, ?b — * 

[ 0 0 2 3 ] 

ff*«lOfE«<7?^0JI4, ±iE@ft£iij£-r3fctf>, tt*«lX»±l||#*2lB j» & M 

sri? e t -r s„ 

[ 0 0 2 4 ] 

» * * 1 1 IB *c O S§ W f4 . JiiE@ftSr»^i-Sfci6, ff^^lE^^^mmi&v'^^At;: 

s:t t ts. 

[ 0 0 2 5] 

ftmzntc7km<D&m%:?T ? z. t t ts. 

[ 0 0 2 6] 

» * * 1 3 E * $& W tt , ±IEgftSrS^i-5fcfe, »#qilfB*t©*R***JfeS'*7 l .M;: 

i--5«^sr*u, «B -7^mnm&^m^m<D^m^m^ . m - * m vt m & at 

[ 0 0 2 7 ] 

W * *I 1 4 E * * W tt » ±El«J«r*J*-*-3fc«>, »*« 1 3Eic<73B^f«?t&->^v i A 
£*3^-C, ltff E 7K iff »5t S ffl ^ # 1£ t4 , 8lrE«IEI& WE38«^aro««*^S<5 

[ 0 0 2 8 ] 
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it * js i 5 ia m <o & m \± . ifEsw^a^-rsfcfc, Ata^iE**)*^**^;*^.^ 

*5V>T, tflr IE ** »E * »J ft tt: , »-**»*#&i:lWrlS«*#«i:roiaofl6lSKS3V^ 
■C. »r.7k*»jK#S*»fea*IB«*#S'>-«)*ix«>*SrfFSi-5iS»ih#, X . M IE X K 
(OBBS^S^i-SH^^t), '> ft < ft)-o-efc5:iS;Slit5. 
[ 0 0 2 9 ] 

ft # II 1 6 IE *c W BJfi . ±IElftj^aj5fei-^fc«), §i#«lXfilt#*l2lSi|£<73£m* 
[ 0 0 3 0 ] 

It Ht m 1 7 IE © « 9H± » ±IEBW«raj«-*-Sfc«). It^lfEfcW^mMi-'^^.M- 

4s^t. ® ^ ft * * ?k * at mE*«#»a» e>t*tti £ *ta*tefli7k* 

oi**ii:Ki*«io**««i||llli:©atJ:o-c»*5ia±i:R]6t5r tt» 

[ 0 0 3 1 ] 

It * * 1 8E«»*WS, ±IEgW^»^:-rsfc46, »#j£2IE*>0J**s|.«tt->*? l .Mc: 
[ 0 0 3 2 ] 

[ % n © * ] 

[ 0 0 3 3 ] 

* fc , * * » as » * * » s * « « k * < * o » a» o jh k * » js u 

fc«lPt>T»-CHt«ftW*-eAv^fc«>, * * ^ £ # ft cd {f *B tt^ W ^ a* fa -k i" 5 

[ 0 0 3 4 ] 

»ts: 4: /4 s tt 4 * , f ifgwie^Sil:(c;CT*gffl» ©' ?k 

[ 0 0 3 5 ] 

*t5**<o«E*KHfofei'» ^m^fta>b#Ett£ix5*l£ffl#W7kl?iS:, fit H 1= 51 * # IS 
[ 0 0 3 6 ] 

* fc , «IfSl:fett5«lH47^ K X IE I* ft* * /.K 1" ft to *> , ««#«fcW»**t 
S^tTk^wcttili, T K 7U & te ir ft MS 1" 5 Sfc * a* * /h «t ft -5 tf> . *tt/8#<7>zk3ffi 
, fcJ:D*«#*"eili-»*/hit*TMiti&*nari:i4a. « o r » 7k * 

^ iit # ft J; 53B«#ft»=«*&*n5**as««^S-eilB3Wift5-ttt«i< . ?§ m # ft 

©aie*tai=B8tobi", m-7k«i ! f^#fttcBf^$^7c7k»roM«^ft'-©^^a5-5itgi 

ft 5 o 
[ 0 0 3 7 ] 

£ <b , 7k*^it#fttcJ;<57k*?r^jli-S^roBE*li, K^I(BC«at«l*o 
[ 0 0 3 8 ] 

■ *«3BfO*WCfcoTtt, B^tjjllil^lftffAtlv^liKJ:!), «t 16 * - 
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[ 0 0 3 9 ] 
[ 0 0 4 0 ] 

BI#:iS5lB«t0>3Si»H:*>o-Ctt» f tf *g Si of 
[ 0 0 4 1 ] 

»**6lE<ft«>35Wfc*>oTI±, *5 It 5 38 ****** VMS if , ft — Br Jfc It *r * 

J < SSt5 £ 5 l; Lfcff)T-« fg«#gt-3ott-5l§mi*5^^v>, -f-ft;fr*>3Sm#ai::!fc 10 

•9. ft-**Jt?J«#«©*JK»?JK*«>if J0fcft< ftSfcfe, J: 9 3£^a 
fc It ft $ Jx it zk * © » m Sr M J* U , * - * * If * ^.S *s rt 5 * * » K * /4« * * * It K 

•5 o 

[ 0 0 4 2 ] 

it** 7 is gt <£>3§"?s k o x 14, in — **»w^»Ka3»t«**aflc*»'i«tMa4r. ft — Bf 

J&tt«r/h<*<Rj£-*-3.fc5»::UfcfcitK * * ft a* ft < , tK*w{$:S*s^:^</£«9, ft - 
zkftBfjg#a<E>zkftfffjKS<oigzjQ fc # < 4 5 |-(ltSI5;'l^<S^t5;il:J: 20 

9, zk * i£ 3^ a 14 , J:5-¥-«>l=« — zK*K , *^afcBt*Sixfczk*<o»a6S:BH*6b. ft 

[ 0 0 4 3 ] 

$ b K , TKfttfTkSKftSr^ifft^, zk ft ft « # ft £ , *fti::ft£ti3*aKft&Eftffi 
< ft 9 , zk M ft - zk §S If ft ^ a (3 fcMt S If ft * ©^ AD t> * < ft 3 fc ft , ^(49, 
*-3fJg««r/h*<«j£i-aril=J:9» H-h«>flsftSb*as»bft5. 

[ 0 0 4 4 ] 

It 8 IE® Wftft K ft o T 14 . » — **» 5 **I««5)SVM5 if » ft - Bf 30 

£ fit £ £ < !£ 5e i" 5 4 5 ^ b fc <7> T- , ***s***Sr^tp#^lc*sv^-C 1 {>, zk Iff ^ 

a i4, — **ifrjK#*i=tt»s*ifc*jd«>f*a&fcwij*L. ft-zkftifft#a 

fc 5 *ftttJftft]ft*:fc*ftR?]R*£ "C* L*«#**> b #ttS $ ixfc*tt>l^ wzkft # 
Irft* *TiiB i: ft 5 r. b SrBSih ft ft #a *» b # ffi $ ti 5 * ft ft ft <o zk ft £ , 5SHlc3g« 

ftft^sflEifci&i-arfcftfttti:**. 

[ 0 0 4 5 ] 

it * 51 9 |E m to 38 ft t fo o T 14 , zk SI ft ft a 14 . ft - 7R * If ft ft a (' *s (t 5 « 'h * * It 
ftftgiTtftofcft-g-, *ft©ft5S&*ft.ih1-SJ:5l;:bfcw-t?, ig ^ ft * 5 ^ T- zk ft 
^iH^aroffihfiJ®Srft5 r £ ft ft ft £ ft 5 . 

[ 0 0 4 6 ] 40 
ft* ft 1 OEtC'aMKfcoTIl, ftftftiSftft , 7jcft0fti££Mte&. Mftlft BBSS 
i~ -5 £*fttf>fti£«rftihi-5 4 b K. Vtc<DX' % *ftfti£ft&«3S!l»«:ftftflsi-5 - £ ft ft 
ft b ft 5 o 

[ 0 0 4 7 ] 

Wftftl 1 Et<0 38«C*oTtt, zkft ^i£#ai4. ft - zk ft If ft * ft UJ # a ft ft ft 
ft , ft - zkftff ftfta©**zkftlf ftg«.k i ft o fcftft- s ft-zkftlf ftftaicif ft $ n 
fc**«?»aSSrf*lhi-5J:5^Ufcfc«>, ft II zk ft If ft # a zk ft If ft 4 ft ft * zk ft If ft 
Si ft 9 , Z^W±zkft£lfft^3rift^ftfti:ftofcft-S-, zkftftiUftgkftftftwft 
S^flitsri £ ft 9 . 31 ft * 5 yyt-**^lf gioMfittT5 r. i ft ft ft b ft 

So 50 
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[ 0 0 4 8 ] 

if*^l 2 12 «t <£> |§ f?fl o T fi . * * » 2& # a tt . ^*J£«>fc— — zK * If 
jg^aicfltjg£3xfc7Ks!fro^as£*t 5 ± 5 fc b fc ® T» , 7k«^S^S<ogti*^^-^co»ft 
tTt*i45J: 5Rjet5:fcKJ:D. * * » iH * & 1= ± * ?H * ai * rt' 3 s S: * 3 < "C * 

[ 0 0 4 9 ] 

HI * 9 1 3Et©f Uliijotli, **«E**!l»#a»4, Sg-7kStffrM#at3g«#a<t 

#a Siaii>o?tfgfltt 5 tiEft&frIM, -t <o ftH <D m (4 

ttKfrH&-f-S*!jA&bfcfcie>, Jc*»j»«JB , «**u*«#*K««Frtt 10 

4 * m * o T 33 •? . *» o . ?!lfSfIlL, -rftfc*,**Sr««*a^«iiei-*w4: 

ffi$n5*^ffl^cDzK*sr, ar « « ^ -f s ^^tsifg^fiiftftts: t a« *r ib * * 

5 o 

[ 0 0 5 0 ] 

Iff * « 1 4 IE igc <£> 3§ K ifc o T 14 , « * m 1 3 {3 33 V> *iR^*$iJ^l^Sl±. % & *' M 

wHaES:aE3Ei-a, # ft i4 , **#i!:<©3s**j6s*:*<» 38w#a-eR-*-5**0>siE 

I***V»B?. !£l!Bg£*#<i-£«/&<t:Lfcf::«> > S-**Hf^^SA-b^m#S- 
#l&Sn3**<0aE*3:»«#S:0>*«*K:JSbTi«-«»b. m ME $ ft 20 

[ 0 0 5 1 ] 

fff*JSl 5|Etmf ffltfeotli^ **^*^J»^^(4, S&-7K*BtjK#Ki:36«#&i: 

JB-7k*RfrjK#&<0F*JEEi6*-h#b, $glt^atf>f*lJ£,fc'9 
S< 45 t , 8-**WjK#«*»&««^S^****{fc»Sft. 4# 4 fW » * fT 5 fc-4 

[ 0 0 5 2 ] 

D , & , H £ tt B »=: J: 9 , «*« #»~»«*&S;h.***0>aE*$:K 

[ 0 0 5 3 ] 

it * « i 6iE««o^0j!^fcoTi±, * — * * at * ^ a *» e» » as * n a. * * 36 « # s as 
5 1# Lftfcft, 3§ « # a m is «j 4 tk * a« * & $ n 5 r 1 7)5 as < . & m 4 x & # m * ic 

t* £ ft , *«*afc33»t5*«*<OM»ttS:ift±-t-5ri:*JBrfBi:4 5. * . 36 « # 
&a»&#ffl£ftS*ttffl#ro**«:»^?Mr?»*r5=. it' J; 5 . ifclaloSg-TfclftBfjlc^ 
axi4m~7k*Bf^#atc:33tt5.7K*SrIf^-r5 r £ 35s pI Sg i: 4 <5 . fctfettJS 

[ 0 0 5 4 ] 

if * m 1 7 33 ± V 1 8 12 t£ 0) 3§ fc o T 14 , m-7k*Bfjg^a{'33ftS7K*Bfi^fi7) 5 * 

^zkiRBfj***-?* l « « # » & #m $ tvti&wimft<D7i<.m&ttm*'*im t 4 5 r t * 
kill. ««#a*»e>tii!Ujsix5*ttffl»w**sr. a* u:»*#«:~s«ffc*&-t- z> z. t 50 



(10) 
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» pj m t ft Z> o 

[ 0 0 5 5 ] 

[ « m <d * ft <d m m i 
c i co * m m m ] 

[ 0 0 5 6 ] 

lilt I 1 **«ttO»fttft^^f ^©««tRWt5^**>^f AH-CfcSo Hi 
tfcV^t, 1 ft 7 >f ^ # , 2tt = V^Uyt, SttSSlSKiirVlK 4 ft JE ^ i? >- 1*- , 5 
ft&mSffe****, 6 ft J£ ftj #P # , 7 ft 7k ?Sf * ^ * , 8liyi/r>t^^-^ 
9tt7K*SE* lOtt*****^*. l l HEAtyf, I2tt» — 

, 13fiffi^ir>-i^, 1 4 ttifiK-feXf , 1 5 >7 . 1 6 I i ^> t ^ b ^" 7 # 

, 17 1 8 ftl£ ^ IK 1 9««tityf , 2 0 ft aV h a -vu 

[ 0 0 5 7 ] 

7 ^ * 1 ft , ^ > 7> ^ v ^ 2 m & tf Q % * <D ^ & & & K> & < <> ay/i/^f 2li 
, :7>f/u* lfcilLT^ft&Ki^ii** ESS ITHtttl «5ftta^ ^ y ^ 5 ^aSSrft 

[ 0 0 5 8 ] 

S«aE*-fe^1»-3H:, 3^^Uy*2 3&»&«i|&Snaffl«iSlt*S:*HJU. ft ft fit £ a y H 
a — /H^^2 0l:A*t5o * , a V h n — /U3-=yh2 0r±, ^MS5t*ir^i^3 
<oJ*ttHS:K£<5^"C, ay^uyt 2©|iIfi»S:»J»l, j&^ma&^^y^S^ffcl&Sft 

[ 0 0 5 9 ] 

EA*yt4tt, «W«»^^ y ^5teA*itt«r^^«offi*S:*HiU, ft ft fit £ ^ h 

d-/U3-^5/ b 2 OUAAtSc a y h 2 0 , EAt^t 4 (Oft 

[ 0 0 6 0 ] 
[ 0 0 6 1 ] 

tK f?f * >- * 7 ft , 7k Iff £ &f 1" 5 0 yu^>t^^^nit sk**:/* 7 

a ~ y V 2 ocojf^lrj; 9 f&J ®) £ ft , mW Mm* & y * 5— W»-t-S**o«*-^BE*S: 
SJ^-T5o TkiftStfi-feviJ-lOft, **flE*«r#fcHL* UBIfca^ ho-^a^y F 2 

[ 0 0 6 2 ] 

JE^ir^i^l lft. *R»«ft^*y^5fcA*itW07k*^EEAS:*iab, » ffifc «: = 
hn — ;ua.^.y h 2 OllAAtSc * fc, rz >- f. n — /Va- 7 h 2 0 It 7k ft gft A ir yf 

1 OSU'EE^ir^ihl lotfttHfltfc*<5#, *9KSifMiW# 9 irIHfll 

* 5^.#>££ft57kft^iXtf^***?ft;** > * 5 ©*5RSEBwEAS:ffl»t5o 
[ 0 0 6 3 ] 

EE v-^ 1 3 ft , » — *«Bf*3&12a>EEA«:tftttJL, SffldSr = ^ h b y h 

2 OCAAt^o 

SflE-fe ^U- 1 4 ft, m-7K^Bf®^l 2<z>»L««:«fcHU, SfflilS: = ^ h □ = y h 
2 0l:AAt5o 

TRi^S^y/l 5 {i, ay hn^/ua^y hi? 0 I: i 9 B§ /# Jt »J» S ft , ft 
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[ 0 0 6 4 ] 

•> v v V * ? # l 6 I* . 3vhn-/pa= y h2 ooiS*i:J:9WBltiJ»*n. ifc ~ * * 
at ft « 1 7 ilill^^ * 5 i«JM«?«Elg©MKSrfT5. 

tff j« -r s o 

2 OllA^t^. 
[ 0 0 6 5 ] 

ISSfi-tr^-iJ-l 9 14. mnmmx * v ? SlcfcttSlgmirSr&fcttL, fcti fit £ = > ho- 10 
h 2 OCAAtS. 

=j^Sn — /nay f- 2 Ott, &^X'rJ*lZ&itZ>&±>y-fi>h<Di§£r$:Wi&-i&Zf-, ^ ft 

« ir « # -f- 5 fM IP n «/ * k: f£ «-ffij£n n n^il^£;£t>, * > * y a <r> mm Sr tT 5 . 
[0 0 6 6 ] 

WilftWLfcfllfiKtrtJV^T, 7 w /u * 1 t = V7'u>y*2 i:^^oS*-feV-^3 i: as ^ ^ & 
ftfStftSL, * m 9 V * 7 t 7 u y > y u * * u - 9 8 £ * HI ffi. £ ffj «p # 9 £ tJc IS ffi 
fi-fevifl otm^-fev-y-i l KtBISL* * » * * y * 5 a* * « # 

sic ssu, *-**»*«i2dj»-*3HK , iK^afwti^L. m-7X*aTft^i 7 

16****«E**J»#&lwtt![S-*-.6. 20 
[ 0 0 6 7 ] 

gfiras — 5e<oga^Sr*i--5t>(?7t?feixli. je ts ± y * 1 3 #^Hi LfcEASOtfiSt y t 

i4as^tHbfc?ast-s<3v , '-c, is»wm«:^^^;i;j; , ?m — tK^ Bf jkss 1 2 sb k Bfft 

£ftfc***«:JHti-f-5::i:tfS ff At Vt 1 3£tfi&«-fe>-^l 4 14 
, «-7k*»ft#aT*)«IB-**ffi , ft#l 2«>7k*»ft*S:*llJi-5» — **Rtft*» 

m ^ a t 4 -s o 

[ 0 0 6 8 ] 

4 7t , ^-7K*K ! ft^aT-fc-5m~7K^»ft^l 7 Ht, ®-7K^Sfft^l2i:ID«^ 
W^Srfflv^HT. SlZlTKSSf BtftSg 1 7 c07K*a?ft*S:^ffi-r 5 ^ ~ 7K*Hf ftfi^m#ai4 30 

yf «riliD LTt) iva, #'>©SiSr?F|!Lti- zklft Hf ft3§ 1 2.coia*-fe>"^l 4 co 

[0 0 6 9 ] 

* 9 v ? 5 ~ i" 5 BB 03 ft* fl! «r « SH 5 „ 
[ 0 0 7 0 ] 

El 2 ~ 5 !4 , IlII«l»^l^*t7D-f-r-K-*5. E2I4tK*^^^>'7 p 1 

5W^»M*&$IJ». H3tt**»i£#:<':/15<Z>fls»flt.lfcfBI». HI 4 li -> t 7 f ^ 7 # 1 
6<Dffc]», 0 5 14 tK * »ft S fM W # 9 tf> fg] W H tt & f „ i2~5©7n-ft-Mi 40 

tf $ n s o $ijfflj^«(4*^e<)(c fe.tb h n s as . eg ^ 14* 1 ~ 1 0 0 m s mm. <o m -c & 5 . 

[0 0 7 1 ] 

£ T , **^1JKV71 5 Wffft^tefflito^t^ I2»7n-f f-F5:tiLtDi 
53 i- 5 o 

7-t->7S2 ltli, **»j||jH>'7'15*Sf^ibfltJt**»5*»Sr!| ! iJ3eu. f£ 15 it f <*> 
[0 0 7 2 ] 

ys 2 3T-I4. * x y 7" S 2 2T'^ttiLfcm-7K*tfftS§l 2 W 7k Ili It ft * a* !g - FtT a& fit 50 
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, ys 2 5^atf„ 

r <7>fg-/3fr 5£fitl4 . *-**tti«»«****fj'**0>0!l;ttf 9 o % t fc» 5 ± 9 \z y fSff 
[ 0 0 7 3 ] 

* X y S 2 7K*^^^>^1 5Srf^»M*fe-r5. 

y^S 2 5tii, 7km&i£# > 7" 1 5 \*ftWj&±<D ti & t *£ Z> o SX ± <D 7 n - ^ * - 

[ 0 0 7 4 ] 10 

@2©7p-f t - Met 5 , *i ip4 * * * * y * 5*»e>#ffl*K5*ttffl»«)**«r — B. 

* - * * Jf? * « 1 2 ir flf L . SB - 7k 3!t It ® S§ 1 2©**Bf***i*-3f««[*T?aiLfc 

A»e>#tti£*tS*ttflj#©*#«r» «ISU:S&-J!lc*K»aB*i 7Sl)!->t7 h * 7 # l 6 £ 
[ 0 0 7 5 ] 

± -f- 5 „ 20 
[ 0 0 7 6 ] 

r r T- , ^v L y7'S2 2»C*Stt57K3gB1 , »fiWl^m*&iL-Cli, #J £ fi\ |2]l<DJE^-fe- 
^ 1 30>*ttHt«r*l::, EI 6 ^ * i" » - tK * » *« * »t 5 £E * i: * * » * * t <0 B8 # 

tK iff at a & «> its 1- s 3 om-7K^Bf jK*tttu#aiwffi yn . 

[ 0 0 7 7 ] 

S 1t . m~7^m?rmm 1 2 £ , **»jK*fc«CT*ffii-5«B«-S:*ri-5«^i:U-C» 1* 
[ 0 0 7 8 ] 

El 7 (r *3 T „ 7 1 (4 $ *s S 7 , 7 2 lif^ h>> 7 3 14 > — A' , 7 4 (4 „ fc° * h > 7 30 
2 £ [3 * _k 2f K l£ -T 5 = 7< 7 5t4 7k?SfAaj# — 7 6 14 7k iff Bt ^ . 7 7 (4 

F^7 2roffityt, t-*)5 0 ;£ » U: *5 T > j^^m?fe^^-y^5^ib^m$tt 
5 * {£ ffl 7k fit 14 , *f AHJiK- h7 5^^ A 7 i?y^7 1 it^ 2 itlShfc 

2 <D^mn t ^ y 7 10rtfl»iS:tHt5->-/l'7 3t±9, * # # # — 7k If At 

^3§<D^g|5-»?tttii-5r ,h £ B£ it -f 5 „ 
[ 0 0 7 9 ] 

7k*at^a57 6i^***s»**nsi:, *■ © 7k * it mm \z j& c t tr * h ^ 7 2«ii7©T 

*lRl^J¥UTJff>tl5. -T r 7; h>7 2 ^ * Sit Bt 0 ;■: K JS C T £M£ "T 3 

§15 # t & -5 . £ it , by 7 2A!T7jtf &t5 t> = 7 4*sjf L^ft 40 

b;ft., tT*h>'7 2«:BI705±*G]fcjf-i-2}«:36£$1i:; 7k J*f At M SB 7 6 # tt 3 7k Sif Bf 

f * N^7 25rlH7(7)±^rf6]{c^t()$-frSo 

[ 0 0 8 0 ] 

f > xN^7 2W^ffi(4, ^fcir ^ if- 7 7 \Z X <0 1$ OB V , KiHf & = V F ° - = 7 1> 2 
O'sAAtS. ^ tt -fe v * 7 7<75^fcHffii:7klffBf®firoBiffit4, {Fl x: lii 9 t © i 

45tA, ^{S-fe^iT-7 7«>*Hlfl[»=a£^#» J6-zK*Bt**l 2CD7k*Af^*£&a3i- 

5:H^ii*5 (W**4<ojis-**iifji!*«im*afciea) . 

[0 0 8 1 ] 

$ ibfC * y -7 S 2 2fc*SttS**l'r-**<D#tti#i££ Ltli, *R W * » * * V 9 5 \z 

tsit z&n&zmm v. ^in^m-iz mnnm* ? y 9 5 -em* vit*.*±c 1 sr * a u 50 
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, *fc»j»W*ft**y*5~{fcf&3ftfc***Sl$:tftttiL. $ e> \z , *k * » 2& # l' ^ 
1 5i^it)^-7K^Ifjm^l 2*»e>»-**BfiK»l 7^^i§£ft.57k?ltJ:Ml£:1$i±}L 
. f£ 7k HI S C 1 £7k**S 1 t * * * M 1 i * -5 * , IS - 7k sfi B? 3§ 1 2 <73 7k 3f Br * 
& & m -f -5 r £ i«r SB "C *> 5 . 
[ 0 0 8 2 ] 

* * i: l± , fW*.tfHlO©H« 0 1 OJEtit 1 9 0ttffl*S:«K. 

^ m * * y * 5-eiH»Lyt***C 1 S:tiiJt5 (»**5©?«*7K**tta^«f-« 

[ 0 0 8 3 ] 10 

f*Sftfc-ScSiQ0i:t5;il:±!), 7k#^j£5#V7'15<£>;|£i£»it;fiQMI±, * 
sfUKvy 1, 5f£f&f£lb*l*QM=0> TKiii^vyi 5 f itl4QM = Q O i * 0 , 1" 
TK^^iH^^^l 5l:iD$- **RfjK# l 2*»b»-**B1 , jK*i 7 ^^iS £ 
tiUliMl = Q M i /i 5 „ 
[ 0 0 8 4 ] 

iSot« i»**«»;**y*5;J»fc#W$ft» m-7X«lfi^^i2— X^*{£ffl7K**(i, 
IfiM^^^ 5^«#&Sixfc7k**S 5 X' m » U tK » * C 

1 * j* C fc ft : S l-Cl-e»6»4l5. - * , ^-7k*Bf^^l 2*»e>U15***ttMl 20 
^COt>WT-fc-5fcfe, IS - 7k K? Bf ® 3§ 1 2Ca5**lfi , *illS 1 - C 1 -M1C±9# 

ib ft 5 , CCDffi^ili^W^i-^i^iiJ;?), » — zk*WjK#l 2 (75 tK * Bf ft fi £ & ffl -f * 

[ 0 0 8 5 ] 

S^riaiw^mi-fe^ihl 9 (»#*60>3B«*»ffl#gl:fc*iyi) fitUL, K til fit £ 

sir, hi i * — wje*©H«fc»-3#Rjei-s. 

[ 0 0 8 6 ] 

:©8^, mn-mm* * v ? s z,mmm.fr±% . -t ^t> hmnmm ^ 9 ^ 9 5 \z 

{**&3ft57k#G>«*;i**S^»-&, y * 5tf»e>#tti£*L-5*teffl#tf>7fc* 30 

s t> * # < ft 9 , m-fcmztmm 1 2 ao t * < ft * . » — Bf 

2 \z If jK $ ft fcTkSH W^iM £ Bite L , li? - 7k * Bf ft 31 1 2 »d It 5 7k *K" j» * * * * * 
WiKiS-eaibilRWW*^* y 9 5 i»5.#|liSJift*ftffl»«)*ilii!»*^Frii4S: 

y 9 5 ^Bliitet 5 i i: # IB i ft 5 (li!*«6«?7k*«HIS*iH=taa) . 
[ 0 0 8 7 ] 

* fc . SB - FJr 5£ {iff li , 15 — **»j«»12lcl3»t«zK*ll*«:BBll=j5%i-a*'fei'*14 
(»#>S7<0**i&«tfcfcU*»»wtBl!5) T* td W b , tg^tiJfit^Siw, 12 1 2 d ^ i" *S g t 

SB-@fje«wBB«fca<5#ia!«bTt>Av^. 1- **ia«*«i«<. 40 

* < ft 9 , 1 2 <D*mnmm.<Dmmh5- < * z>m& . *-jf*i*/hs< 

KS-f-S^ifcJ:*), Tk^^^JKv^l 5 H: , <fc <9 ip- tf> Cl H - 7k s?f Bf ft 2g 1 2 ftt ft $ ft 

Ltewnmx9iy95frhmm£ftiz&&mft<07kmtfftm*^mkt£zz\k$:ffi±\,. 
mnrnm.* 9 y 9 5 a» & # a 3 ft 5 * « * * & . y * 5 ~ a 

*if&-t-5^t!4S"rtitft5„ 

[ 0 0 8 8 ] 

£ ^ tr . «sfsF«»^*y^5*>e,#m*ft5****7kiK«;s:^tr»-&, * * a « # s vms 

if . *3H[w*Sft5*HR«^ffi**i«<ft9. R * *t - 7k iff Bf ft 2£ 1 2 Ir *s ft 5 Bf 



(14) 
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[ 0 0 8 9 ] 

£ , @l l:StiSStyt l 4 9 iriSt y t (»#JS80>«flEttttt^SK:*ailS 

) Sr K «■ , f-FrSIli, MS - tK lit Bt JS S 1 2fc*5»*3zk*«««:l*HlL, ^1^t±ifiSr» 

[ 0 0 9 0 1 

1Wi&0)iB0» 7K*755 7K^^$r^tf^^-, * * S« # i* VMS £ . TjcJUfcdSns****^ 
««*<ftD. fit * IE *l # , MS - * m tt JK • 1 2fc*stf3ttK*<Dl«ai]t>*<43fci{K ft 
— 56 ft Sr 'h $ < R 36 i" 5 £ «t 9 , TKS^jH^v^i 5 (4. K*-** JfrK 

SI 2fclfi , j«£;h.fc**©»i£*:M*&L, MS — 2 10 

5 r t £ B£ it L , j»»«»^#y^5«»6»#liJSna*4tffl»«>***r, flfc * *R » « » 

y ^ 5^»*#l6t« r i^^lBiftS (S*#«8«>**»ai#»lc:ttyi) . 
[ 0 0 9 1 ] 

4 *5 , S&-**»*»123:. m 8 ir ^ -r ± 5 \z „ j£u.-cgtti-s«B*r«:# 
t> "I ffi -e fe 5 o 

[ 0 0 9 2 ] 

m 8 (C 33 t> T . 8 1 (4 ^ <7 v if . 8 2 li f ^ F V t 8 3 li->-^, 8 4 (4 ="f ^ /< * , 20 
8 5fi7k^Am^-H, 8 6l4**lfima5. 8 7 11^^ yf . "CfcS. 
[ 0 0 9 3 ] 

« ^ \z. *j v> r , j&^mm**y*5d»ibtlfW$4x35ktefll7j<5£l4, 7K^Attl^-h8 5 
p, , /M?i?y^8 i ^hy8 2 tffflS^fc^Kt-fcSTKtrfSaiS 6i^A»), r 

r. "CtKIS^ BfjK $ tl So S 7c „ r<D^, ->-^8 3^***5*-**»I*l 2©^»^ 
fit ttl -5 r £ £ R7J it 1" 5 <, 7K^Bt«aJ8 6tr7k^* 5 W , «$^5i:, ^OTfcSSBtSKaKJ&C 
tt'^ h V 8 2 7)5|2l8<7>T^(B](-JfUT(fbiX-5 0 
[ 0 0 9 4 ] 

i" 4 *> , Ci-ei4if^h^8 2^7jc*W I »Efilrjc£:c-C^^:-r5SlSWi:/j:5 0 S , * 
1-7 8 2 4!|tt5J:, |^NfJd = -f7i'^^8 4*i}fbi^«)P>tL, f 7 N78 25:l8©i 30 

* [6] 1- Jf -T 73 ^ ^ $ * . zk3ft»K»8 6»-iSt+«**»»**s»^bfc»-&» f * h V 

8 2SrH80>_h*tofc»tb$l£3. 
[ 0 0 9 5 ] 

tf * h 7 8 2 # ^ ffi L , 7K St fff » 4 /5 s MS - Br * ft ti m -f 5 fit £ 4 o fc. B# , f * h 7 8 2 
tcSi#tte>ti,7t^fig|58 8 ^, ^-f »;f 8 7i»iL^>f yf 87BONt45. Sfc. 
**BfjK***» — 0fftflt»=*iai-5«**IO«P» H>-8 2fc*tt»*fe*L;fc&igtt8 8 

14, -7f 8 7 tftftttf , ^^f 8 7liOFFi45„ 7^fyf 8 7CON 'OF 

F ft f4 s 3yF D -/^sy|-20^AAJtl5. 
[0 0 9 6 ] 

tot, * >f -y ^ 8 7WON • OFFilfl:|^J, MS — * iff IP? » S 1 2 <7> 7K « If » fi # 40 

m-m fe®.sx±f>* : gfrmm-tz> z t asking t 4 5 . u±<o^m <»m&. m & ± 5 k * - 

jJfj£ffi&SE;tSwi:r±tti#4v*t>o«>, i« t y ti Sr£-I i -tf , V»4ii6!lffi^ 
£&5r,!M;iJ;>). fl«ttSrl«l±t5ci:*^«i:45. 
[ 0 0 9 7 ] 

4*3, MS - tJc It at 31 1 2oft*:*IIfSlviMAX(ii!i:ro (1) ^-et^ts fcrot 

■f S o 

[0 0 9 8 ] 

im 1 ] 

V1MAX = Q1MAXXAT1MAXXC - (1) 



50 
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qimax : mmn.®.* * ? 5 fi>tb%s--*m%Tm.m i 2 —x^>^^mi^m<D 

Sft * <D ft * fig 

AT 1MAX : $S H ?& * * 5 *» 5> JB 1 2^A5*teffl**0>«E*rt** 

£ .ft s * ft « * * ? * 5 4> X « ft'tf * * & & « S ts . o * »> » 5 
ttitotffiltSririi-C^i. * fc , C <D i§ , - ?k HI Bf 3§ 1 2<7>7K3SfBfj&40? 

ti *d # ft t> Jp- < s o 

[ 0 0 9 9 ] 

* i ■<? , ■ ( 1 ) fg-**Bf^2fl2roft*7k^BtjgfiviMAX£^£>5ri: 
I- J: 9 » J8R!|s|-m?&^ * v * 5 *» & m-7k^WjSS& 1 2^A5*{effl**«?**#*:*:i:* 

5iite^i*^uT^ffi$tbSfts^p^roF^^B^mffi^^y^5 7!>^#ab^tL5 7X*ws 
( = q i maxxat imax) ^mm^^-^^w^x^ — T^m^fm^i 2 \z%fffi.*j m t 
fc 9 , feb^sjltewwtc*5v^Tm-**s^0lf(c*3^ts**B^®a:^5ft^7X^B^^fi* 

#5 ( Bl * * l 7 ) . 
[ 0 1 0 0 1 

* ^ , Tkm&mx ^ 7 i 5 <D&mffimQ o & . rm<D (2) tr «t 9 * * 5 . 
[ 0 1 0 1 1 

IS2] 

Q0=V1/ATM+Q1 •••(2) 

r r t? „ 

q 1 : frm&m# >■ -? 1 5 ib «t> \z. N 5 — 

* ffl tK Di <o sfc * 

vi :*|^l*y/i 5iM^»MfeLfc#ro»- zK * Bf ^ ^ l 2ir*Jlt5*^»fjKfi-e 
fc "9 , B — ^fifi £ P3 c 

ATM:#-**B*»#1 2«~#jK£ilfc*5li<Z>, 3? H 7* §if Bf ® 31 1 7-O^H:gt5 

«f n 

S it . r. r -e , 
[ft: 3 ] 

V1=V1MAXX0.9 ••• ( 3 ) 

t (s^-r 5. 
[0102] 

(1), (2), (3)SSJ:»),»3iaE*Q0tt. (4) 

[0103] 

[$4] 

Q0 = (Q1MAXXAT1MAXXCX0. 9) / ATM+Q1 — (4) 

^<7?jjfta*sft^fflT'»ttn^3ite*5jg^uT*m^tL?)^co. ftg^^ateBtr^AT ima 

xii,' Wilis slSttS, 

[0104] 

* fc . - ^ ^ c ii > a 1 . i its. a > isii7^^5j)«ii*t*t 

W*»^*y^5*»e>JK — **Was#i 2—A6*ttffi7K«»jjft*>b, ^roS^clQ 1M 
AXi!)^it'J^<, A> o , - <7?SFtr7KPg^i*^>7-l 5£:fEib£-fr5<t-r5i:, 7k lit 
»3£ # V 1 5 f£ » <fr . «SW-«?fi^*y^ 5 — * * * # 1 2~-A5*ffi/8 7k* 

<o Sfc a q 1 a > 0>J x. a , :;x-ii, qimaxxo. i its. £ fc , !g — tK^Bt^^i 
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2 \Z Bf m £ ft5 *m<V, fg-TkSStgtjgSg 1 T^WSaKItSSIIIIiTMIl, MX. til 0 
sitii, (4) j£ it & CD (5) «t<E«. 

[0105] 

[ft: 5 ] 

Q0=(Q1MAXX5X1. 1X0. 9)/10+QlMAXX0. 1 ±? Q1MAX 
X 0 . 6 ••• ( 5 ) 

(5) 5£j5» , 7K*^j2l^>-ri5<7?^i*^iQO(4. *^!|Sf«?l&^^y^5^f>^ — *^ 
9tmmi 2^A5*ffiffl7lc3gws!ti©i:*ttQ lMAX©6tlT-fiv^i:t)!c5„ 

[0106] 

«*09-c H: . 7jc^^isl^^'7 B i4^^«?lh.^^-y^5^^m-7K*IfiSSil2'-A 

xtf v 7° Sb B# <d ^ $ x. ^ ,u # it Ad -f 5 © H & h 5 , r it \z M U . # |g T- li , * * ^ ^ 
tf? >- 7" i 5^^il»fEfi[4Q0— ^t?J;<. rro^fi^<P&*;6Sft*i:fc5J:5SS:Jti-?>- 
^^±•9, 7lcm^^#>'7 p ^»^fW^^^^^ :3 S i Sr'J^<T'#^ (SS*«1 . 20 

[0107] 

i^^TK^^^^VT 0 ! 5<75f^t5fflh*JW(--oV>-CI2l3(7?7a — ^ -y — hSrf iLTlKt 
5 . 

[0108] 

^^•>7 p S3 1"t?(±7K*^^^V7'15 75S^t)!i I f l *^ ; S : * i S: ! t £ iJ^b, f£ Wi * <D Ws „ * *r y 

^x?/^s3 2t-i±\ m-Tkmsrmm 1 2{r*j^s*^sf^*^^m-r^o 

[0109] 

* ^ ?/ S 3 3 -C 14 . X ^ -y 7" S 3 2T?«tHLfc8 — tK * At 1 2 «**»lii»lft'h 

TkmnmmuTfr&famwi sfitKT©i#, ^f^s 3 4-i» 1 30 

[0110] 

?ryys 3 5 t* I* > m -*mmm& 1 7 z jtmftm.M*®m-r z o 

ys 3 6 tli, xfy/S 3 5t-itliL/ci - tK * If? 3& 1 7 <D & t? M 2t %c ± * m ft 

« *et±*»5*»«iir l, *^7xmif^a«±ro^-^, xf^ys 3 **** w 

« S * « tf> it > Xr-y^S 3 7-Itf„ 
[0111] 

7fy/S3 7 f 14 tJc s£ ji* tf? V 7* 1 5lifBOSSt45. « ± C 7 n - f t - *J 
^t, X f y / S 3 1 • S33 • S3 4^fS*3S9<07jcitl^j|l#^lw+BSb, ^ r 7 7" S 40 

3 2*S|g-7k#Bf***ffi#aCtaab, * 7^ -;/ 7° S 3 4 . • S3 6 • S3 7#»*5l 1 

©7k*»a6#«tti3u» * ^ -y 7* s 3 s^jB-zKsswasatta^atffiSi-s. 
[0112] 

* 33 , xry/s 3 2iw43tt-5^ — Tkmfftmmi 2 <D7kmftm&(oiikm?j&te. tuairoiEi 

2 • ^f-7/S 2 2 t^lKOfcft, ta^tt^BS-fSo 
[0113] 

£ , XT S 3 5\Z&tf & m — **ftM»l 7 <a#.XKtMm<OtomiJ&&* H 1 «? ffi 

71 -tr V 1r- 1 8K>ttWfl[Sr*tBl6fc*i-B8«J-*-^#*tti-r5*ife (lt*^3(Dj|-7Km 
lfJK**ffl^SK*B3) , E17i3*-rj;9iw, 1 7S:7K*lf^fitrJi;C 

ttttsas^srf t^*^t L,t> 7k*atjgifi^itaii-?>*fe (it*^4<7)^-7K*if so 
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i: ft 3 *b , R 14 * US i" 5 „ 

[0114] 

7km&&# >- 7 1 5 *Jf^ttflt± b« — **BfKII 1 2 *» 5>J(S 2 **Bt*« 1 7 w zk iff « 
^g^»±t5 r i: t?i t) > a^J^^^$v^T'7K*^i*^>ri 5 (DMffl&fi b r t 

[0115] 

APifC, ^-7K»8fjm^l 7 t 4 9 , ^ntA-h** Sr-tt* 

7X*^^#y/l 5©M»S:fT5-c i*«rili45. 
[0116] 

£ , !3ro^f->/S3 2~S34©ftb0l: 1 * St ^ t 5 i 9 l; , m & ~& > 7 
1 5Srf^»H*&LSI5 — zkstfWiKiSi 2»::tt*£;h,fc*3l?<Bt£j£«:H!*&L. S& - Bf ffi 3£ 

-3#3feftfcgif3e«nHaiaa. tk^^^^^^i 5*sf^»flt±uji5-7K*»jK*i 2 k jr? « 

*ix*:**ro»iSIS:ffiiii-5J:5fc'UTfcAv^. i" ft *> *> , (2) !& - /!ff £ fit V 

[& 6 ] 

ATM=V1/(Q0-Q1) •• ( 6 ) 

t49, (6) «-e*»bii5l»IIATM*±BIS>mii:t5Ii:Kt 9, IS — * * » 

j^§§ i 2tea8»t«**tr»aif^*»ati-*i:» zk Ht i£ # ^ :/ i 5*sf^»fSt±b« — ** 

^^-C-Tkm^iH^^^l S <T) * ft 0 Z. t fr^ m t ft Z> ( » * * 1 0<Z>**»i£#&fc 

nm) o 

[0117] 

Sfc, m-7k*Bf^^§l 7 Wft^Tk^Br^Sli, IS-7k*gTS£f§ 1 2 <z> * * 7k fit ff m a <h 
WI*«±lcKJ&i-5 0 J: 9 , * — 7k * iff * » l 2 *» 5> «t 21 s n S * * Sr IS ~ tK * » 

J^g§ l 7tr*jv^T5i3HrW , »-t-5r^7)SW^i:ft5o 
[0118] 

<Skl^->^5/ h^-7#l 6 <73 $J ffl iz o 1/ ^ X „ 04©7o-ft-hS:#ffiLtSi^t5. 
[0119] 

x ^ v7 S 4 IT- 14 , »-**BtjK*l 7tr*3tt57k*Bt«SSr^ffii-5, v 

/S4 2fii 1 ^f^/s 4 i ttaiLfciz*i »mm 1 7 <*> 7k * ®rm m & * * 7k * it 

If/gc**«<7)4§-§-, 7iry7'S45^ it tr 0 
[0120] 

fy^S 4 4 — it ^- , ^mLftV^-^-^X^^S 4 5 — it £p „ 

y/S 4 4T-I1, i'ty ht7#l 6SrMtt'5. 
7-TyyS4 5fll, '>t 7 ht7#l ei'litJ. 
[0121] 

a±»7D-f t - M-fc^t, Xr-y^S 4 1 li, fg ~ 7k * fff * S & tH ¥• J£ C *B S L , 
^.7 L ->7°S4 2~S45 7)S, m&mi3<D7km%L&m®^WclZl®%-tZ 0 * , ^fyT" 
S4 1 I;: *5 tt 5 ~ 7k * It ^ 31 1 7<757k*ST^*co^(±J*jSl4 > ifj <7? IEI 3 • * ^ y ^ S 

[0122] 

i4W7P-f t - Mr 4: *} „ ^-Tk^lfi^Sgl 7{r7k^^BflS$nj^iN-m?&^^ y 9 5 
#t *& *T m ft 4fc IS K ft o T S3 Y) „ ;4» o , I(sHft7,^->nf«lL, i-ft^^Tk*^^ 
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mtz* j 5 > yx-mnmrnx * v t 5 3 r. t as ^ «6 «t 4 5 „ 

[0123] 

* 1 mM^m<o^mmi:^Lmir 5 . isiMiiu, m 1 k *> «* 5 •> ■* y h 7 

* 1 6 »2 . @ 1 4 H^tJ: 5 I:, iS!r"I^tt5"If#26tLT'b^< 1 111 1 5 iz. ^ 

* *« * £ VMS if , ®Bflft£r*£<-t-5„ r.ixfcJ:9»E-7k*K , jK**»e>*8»«»^*y^ 

ai$^5**4r»jKi-Sr.i:*«^rtti:«:5, 5a»6>#ttJ£*L5*ttJB»' 10 

[0124] 

SbC, % S 0>J 2 <h b T » 0 1l:t5lt5^ty h*7#l 6©fti3!)l:, 12 1 6 ^ i~ i£ 
±#3 6, 5 iMi . ^.MM 3 t Lt, EJl7t::jn-r@3£«&(3 4 6<S:/BVTt>g:V. 
[0125] 

^ix^C^-g-. Jg - * * (If j& ;§i 1 7C***fflSH„ 1 7«3rt£E*s±# 

mn&M* 9 v V 5 WrtJE J: 5 ft < ft 5 t , »-**»jK«17*»5>*BE«-*»^^y 
^ 5 — *t . It B'J * M tt «r fr 5 £ t ft < «fit«!^*y^ 5*»6#ffi*n5 

[0126] 20 

r r T- „ 3fcfc:ii»Jh#3 6l::.fc9, * * St * ffil » # 9 P> P |& S 5 * * J(S ~ * * W» 
Hi 7KA5c£&ISSJtL, SB — l 2*»5>»2&£ixa**«:*J5fc:»?j«-f-3i 

£ m t ft 9 s £ , 4 6l;± !) , gl*Slflgl 7i>(,Ifiijfi^'/? 

5-^«&$tL-57k*<7?ffifiSrlSSL, M1&mm* ? •> ? 5 »i*s»t *J»ttSrlft± 

[0127] 

ft *5 , B 1 eStfBI 1 7tl4, »±#3 6 > B ^ ®E •? 4 6 & £■ >*■ fll »J V T v 5 # , (35 
[0128] 

f-y/S 5 2 ~» it ^ , MttbftV^-^-^-r-jy'T'S 5 4 — it tf 0 
[0129] 

X7 i -y^'S5 2T-f*. y h t7# 1 6 ^iV^TV^^S^, "f ft t> *> , SB — * St Jfi" i£ 

Hi 7a^^^fm?a^^i/^'5^7K*^^^$^^TV^2,^S : ^5^¥lJ»L, ->^-> 
1 6 ^Mroi^, y 7S 5 3--I^ > fflwi^, ^T77S 5 5^Itr«, 

[0130] 

* ^ y 7 S 5 3 T »± , B * t -t- * 3B « S 0f ^* * * W T 5 S: *l »f L . gFr j£ 38 * :■: £t 
Trol^, 7ry/S 5 4^l^> (S^^lt^giSS^, y^S 5 5^iltf„ 
X7 i -y7 p S5 4TI±, 7k3HftE*£l?P#9ttM, -t" ft *> . *5R«t**J»#9«rfl'L-C*m 40 

* y * 5 -7K*l4tt^ LfcV*. 
^Ty7'S55tli, 7K^»ftS$Jffli#9(i^tbT, 7kiSi*l»#9^iMt«»ti 

* * y 9 5 - tK* Sr mfe-t Z . 
[0131] 

y.±W7n— — MC33VT, ^ f y 7* S 5 1~S 5 5 # , W * ^ 1 6 !w *@ IS i" £ „ 
[0132] 

ft *J , * 5^ y 7* S 5 2 T I* , 7*»5>«fH}fi^# 5^**tf«»'S 

*l T V 5 ^5 tf» Sr •> y I- * 7 # 1 6 ri* M V> T V 5 t^S *=> K «t 9 *W Iff L ^ , m x. (1 . El 
1 6^S1 70t5Kv't? N^-7#^HV>fl}AK«?#'g's 0»J X fi , SB~*3tff?iSHl 7C 
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if? *k s i 7 frt>mnmt&* * y 9 5-.*»i5*«sn5i*n»LTtfi^. 

[0133] 

£ fc , 7/S 5 3l;fcMt53fS«lil±> y* 5 tefctt******, & 
[0134] 

tloT, *7a-f t-HriiL SI ~ tR 3t If ft 31 1 7 bmnm&x * y 9 5 — 7k Sfi 

^ftissn-tis!), o , mnmm * ? y 9 5 *s n- 3 @gi:t5«iii ! , & 

nnm* 9 v 9 5 ;$>ib#aj£n3*<£ffl:»-07k§if£^^mjte** y * s^ssft^tsi 

T ?& * 9 v 9 5^zK*tt#*&L.<C^fc«)» 5 (C ai #j 4 7* * tfS & 

S9»ttSr[Rl±-f5 £ i: IB t 4 * . 
[0135] 

* . mnmm* 9 *y 9 5 ?± bmiti $ n z mmmft <D7km * m^A^iz mg-f z> t \z x v 

. JfeElo?J|5 — **Bf j8E# 1 2 XttJR~**»*# 1 7 »t 5** i: # "TIB 

fc * 0 , y ^ 5 *»b#ffl*ttS*«ffl»«)***, St* * * y * 

[0136] 

4*5, j»i|s]«»^*y^5fc*irt5B*t-*-S5B«**s, * 9 *s 9 s ft* Z> & m £ 

ft -5 ffi # <£> tK * S: m Pt M it * 9 y 9 5-»ff«ft«t5IROitiT;l(li5 36«iS:«i 
■5 » » fc-jfcSltfltftSl 7*»e>*R)»«jl6^*y^5— **Sr*l&i-5i:*fc, 7K * sit * 
f&lflp#9fiKI£L-C. 7K^^tfi$iJffl)#9Sr^bT^^m?tfe^^s/^5— 7K#Sr^^L, «S 

mmm* 9 y 9 5 x-mm. &n * 5 . 

[0137] 

£*_hSfi-<^:«|j*fcJ: 0 , IS tl^ ^ ■> ^ 5 ^ b »W $ H 5 ^ro** a, * — 

2t-Bfftb, H — 7kfitBfft2g 1 2 fcjai* 5 tK ^ ft * # !£ — * b 
fcr.iSrtfttHLfca'g', 5 # , fi? - 7K IR Bt ft 3& 1 2 ir Bt ft £ ft 7c tK Jft <D 

I? ~ 7k iif Bt ft 3§ 1 7^<D^i££|!!#?L, * , bt7#l 6iv>Ltfl*#»l 

. ifsf ^ ife * * y * 5 (DMfc&tiL, -r/«cfc*,7jc3ffaS4$J»#9Sr^-LT«S&$n57K^lw 
X S K 69 fc> fe -T s &^*»**y*5*»fc*W£ft35fc{£fll#0>**«r, flfc * f= S5 ~ * * 
Sf ft 31 l 7»ti"/ty Ft7#i 6Sr^UT*RW«a^^y^5'-ff«{Hfl&-r5w4:*s-sr 

[0138] 

* fc , tK»^sI^^^1 5l±tt*fl3|bS-tt-«£>Ka*tt<ft!>. a»o * ffi fli # 0> * * * 38 
[0139] 

[0140] 

($2^iil«g] 

^2HJi^fi8ttxlt*^2, 3, 4, 6, 7, 8, 9, 10, 12,S.t>*16(r|Bic«0^ 

flCJtlSt^lfiliv'^TAf*)!), • ; E:<7)«fig(4[§ll8tr^-rj;5(-, 

•> * y h * 7 # 1 6. ^H7K*Btft^l7, EE^jirv9-l 8S:«il&bfc1SAS;-efc?), Ell 
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5 o 

[0141] 

5 <o&mM&tfmn&w.x * y ? s 3 n 11 a # t k ^ sue *b a -t- 

113, 4rom-7Kmflfim*1tffi#©, It * * 6 . 7, 8, 1 2<^7Km^ji#SlC^Si-5 

Iff & • flsffl »c o -c i> n 41 tf> £. * , tt M Sr « * i" 5 . 
[0142] 

!2SiS^ii;Kit57jci^ii^y/i 5 e> ft lb 1* it M'ff o^t , h- l 9 o 7 0 10 
- + - hSr#ILTRMt5. 

XT S 1 9 1 T!t±*X»mtf*7' 1 5 AtftWi + fr&fr&W&L* ft ft <t» © » » 
y/S 1 9 2 ft m 4> TJ4 . *4£kSSr^Ti-5. 

[0143] 

y^Sl 9 2flt ^-7KmBf»^12(r*3»tS7KigBfia*Sr^t±5i-2.o ^ r y 7" S 
1 9 3 T-fA, y 1 9 2-e*aLfcJB — **ft*«l 20>**tt** 

KiHT^5i'fl»U */h**H?K*£tT«>»£-, ^ry y S 1 9 4^1*. * /h * * 

ITIttrCiLS*^, ^?y/Sl 95^ it tr . 
[0144] 

* 7 1 >> -7" S 1 9 4 "C li 7k 3ft # i£ # V 7 1 5 ft ft) ff It "f 5 „ 20 

* x y 7" S 1 9 5 T'liTKt^ii/Ky/l 5 fi ft ft) <7) £ £ <t ft 5 „ 

W±W7n-f t - h tfcn^t, ^^-y7*S191, S193, S194, S 1 9 5^B 
#*90>J!lcJlf»ai#«l=;|BSL. * y y 7 S 1 9 2/J5m-7K*afjm*^!±l#SlC*i^i--5 
o ft *5 , ^Ty/S 1 9 2l:*5lt5S- 7k^llt«lil2eD7k^»®cfiW^ai*&l±, SfF iB 
«Si*Mli^«©fci!)> tt 9§ tt tf * i" 5 . 

[0145] 

01 9 W * ^ y 7" S 1 9 2 ~ S 1 9 4 ft 9 , zK^^^^^yi 5 £ ft fti H8 
L - 7k St Bf 1 2^Bf*Snfc**0»aiSrHI*6U. S& — j3rJ£fflU:a;-5Sj£«>*:Efje 
StffiliS, 7kiff^i*#>'7'l 5*sfft&#JhbJ|5 — 2 Bf j» $ *x ?k iff <£> l£ 

S5r^Jht5 i ? l; LTfc6< , •fWPWfcoV^TIi, $ 1 Hlf i t , t& §H 30 

(»*JSlO<©**8H£#»K:tBl!S) . 

[0146] 

« _t <o ft ir J; 9 , JftW«ft;**y*5A»fe#a3n5*teffl#<0**«: — fi*-zK*B* 
l 2 {cBfiK 1 2 <o**»***«JR-3ffttt* U-fc»^-K:, 7k 

^^iM^^^iSSr^tb^^-t-sririrJ:!?. Eftlftx^ -y ^ swifeta, r ft *» 

ft5*ttjB#*>**«r» An k * * y * 5 ~. z z. t # *im t ft 5 . * 

Cfef&JiB) t *K-e¥ttftlM»-e£v*fc ft. 7k ?!f £ # ^ 7 l 5 <z>fs 81 K^tta* 
t5. 40 
[0147] 

£ , IR - tK * It « S 1 2 tt: *i «* 5 * * «: « I3f £ * » 2! i" S £ . 7k St i* * >• l 5 # ft 

mw ±\^w.-fcmnmm i 2 frhmmmm* * v ? 5 ^<D*m<F>i&mfrW ±-t z> ^ 1 1 ft 

[0148] 

£ , ^ n m m * t v ? 5 \z *j it 5 % « fi i2 r -< K^ie^isi'h, i- ft fc> *> » m ?fi 

;* * y ? 5 tdfjtS&^ft-a-i^Tk^tWoftfili. T -f K ^ 31 1= fB S f -5 cfs * ffi * >h £ ft 5 7c 
ft. *f£ffl#G97kS?tt, 7k St iH ;X >- 7 l 5fc±9*R*s|.«$fc;si*5,*5-T?Si-5*/hSfc* 
-e<*#&£*i,5;:££ft3„ Sot, 7ki^i*y7 , i 5l:i!)iMii^^'^5l;ftlS 

z h z *m mnnm * ? * ? 5 X- mm t tt z> t am < . jKt&ntax * * * 5 nwn&vt so 
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uizmfr , m-T^m^mmi 2 t~ £ titcTkmnmnmrn* * y ? 5 ~ © » ai # *r 

[0149] 

$?3tc, fcm&mtf >- y 1 5 iz x v & m & & m-t z> m <o m m n . r << k ^ ii k *b % 1- 5 

ft /h <£> oft * t? a * . 7k * ^ 21 jK >- 7" 1 5 ± 5 Jfi ft ^ •* A' £ /h S < T* # 5 , 
[0150] 

# > *nisw^«8o^-&, TK^^ii^v^i 5 o^ifitQ o ' « „ mm mm* * v * 

fc**W»iSK«PlHISrSi-5ri:*»e), ?K * f» m # >- 7" 1 5^»tfc, Ifltl^^'-yi' 
5*»bJS-**»*#l2^AS*ttffl7k*^fcsSfe»S:»orBfKpr«*J:5l=. * - * 10 
IS Bf iic 3£ 1 2rot*7kt8tIlV 1MAX' 5 f;i$£-J65 0 

[0151] 

[ ft 7 ] 

V1MAX'=V1'XC' "-(7) 
VI' =Q0'XATM' ••• ( 8 ) 

wit?, 
Q 0 ' 
ATM 
V 1 ' 

C ' : ^-'y^^^m-rmW 20 

* tz , 



tk m & m >tf ^ ^ 1 5^infh 

ATM' 14, T 15 (9) sSSrSSfci-fitfc-f-S. 



[0152] 
It8] 



Q 1 M 



t + A T M ' Q 1 ( t ) (It 



ATM 



Q 0 ' ^ Q 1 M 



( 9 ) 



30 



Q 1 M : AMW&^>f 1 5«MATM' ©[HH^ ^tg^X * 7^5 
Ql'(t): M^Tte*^ v ? 5fr<h%i -7k£|?m?8f 1 2 'NASMfflicI© 
t : H#(ffl 

40 

j^ifsi-affi^.^ y * 5*bi- zk iff flf 3§ 1 2--A5*^ffl7K*ro»t*Q 1 ' ( t) (4, fc 
[0153] 

* . ffil^ I l *Jlf IttiE^fcJ; - « » j^W«?fe^^!y^5ro^®*^sft 

b Z mife & < Wi < z, b M < , -T % t> h . Bftnm. * * v 9 5 <D&m#fffllztt L . 

2^A5*^ffl**<D0f£*i4 5 ^*T/J^VMit-C-fc5Sil-^(4^#^ o 

[0154] 50 
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- ~ x- , <Kir (9) m'^zhz, atm' «>B*iBj«fc*3v*-t:» ti&nmmx 9 v 9 5 <d& 
it^ft^:, i-?£i?hB.nnm* 9 v 9 5 frhm-*m$Tmm 1 2fcAa*tt/B**©SE 

iiif^IQ lMAXt^5«Ii!AT 1 MAXIiifit, r. *V U ft- V> B# M (ATM' - 
AT 1 M A X ) tt. T>fKA'»te#f!^*&W*»:**?/*5*»&8 — **tt»^12fcA 
5*ffiffl*^roSi^f /htQ lMINT*fe5i:t5i < Q 1 ' (t) 14 & (10) 5£ T- 

[0155] 
[$9] 

Q 1 ' ( t ) = Q 1 M A X (0=£t<TlMAX) —(10) 

Q 1 ' (t)=QlMIN (ATlMAXgt<ATM') —(10) 10 

* *3 . 7K5^^iil^>'7 P 15<O^ilflit*Q0' >QlMIN-C*foSi-r5o 
[0156] 

tit, (9) *l=*$ft5*R**«ft**y*5 2-A5*ffiffl7K 
3fctf>SlE;&tf>¥*&fitQlMI4, & (1 1) 5£ T? * £ it 5 „ 
[0157] 

[Sio] 

Q1M= (Q1MAXXAT1MAX + Q1MINX (ATM' - AT1MAX) ) / A 
T M ' — ( 1 1 ) 

=. z -e , mn&m*. * v 9 s (Dmnmmiztt l , rnnrnm^- 9 ^ 9 5 A^h^-^m^mm 

1 2 — A 3 * ft ffl tK m CO oft a as * * « T- ft *t 5 #J [4 /h $ V* - t a» b . ^r^ATM' Sr 20 
^#<to/c#-& > AT 1 MAX/ATM' 11 /h § V * fig £ ?£ 9 , P# ffi tl A T M ' £: * # < 
i" 5 if , AT1MAX/ATM' (4 0 3£ <5 t , — ^ , (ATM' - AT1MAX) ) 
/ATM' tt . 1 tiS^<. ^oT, !£ *P fit Q 1 M 14 , ^fP^*SATM' £ * # < 1" -5 w 

1 J: t) > 'h$V>f Q1MI Ntifi^^tlK, 
[0158] 

ihi 9. ATM' 14, fc5fitJ^±^j3V>T (9) 5£ QO' SQ1M . S: fit 1~ r £ £ 

* <? . tt (9) S«rItt4TM' K £ 9 , (8) b » & <£> (1 2) 5£ tfS J* Si "I" 5 . 
[0159] 
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